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Ir is designed in the present paper to make a brief record of 
the results obtained from observations of the zodiacal light 
extending over a period of nearly five years.* The facts here 
presented are deductions from a large number of closely ac- 
cordant observations, the publication of which in detail must 
be reserved for some future opportunity. 

The discordant results obtained by different observers have 
induced the writer to take special precautions in his method 
of observation. To map correctly such very faint objects, as 
those parts of the zodiacal light here called the zodiacal band 
and the gegenschein, requires absolute freedom from bias on 
the part of the observer. An atlas (Heis’ Atlas Coelestis), on 
welch the ecliptic was not marked, was therefore used, and the 
gegenschein was plotted always without reference to the sun’s 
longitude. Its angular distance from the sun was not calculated 
until after the close of the whole series of observations. In 
order to train the eye to more acute vision, it has been custom- 
ary before each observation to use it in the detection of stars of 
the sixth magnitude and under.¢ It has been found that such 
practice is not only a good preparation for accurate observing, 
but that an idea of the comparative transparency of the atmos- 

* A short notice of the writer’s work was published in the Annual Record of 
Science and Industry for 1878. 

+ The writer has frequently seen twelve stars in the Pleiades with his naked 
eye. 
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phere is thus obtained. In all cases the observations were made 
in perfect darkness, and recorded as soon after as possible. 

Nearly all of the observations were made in Germantown, 
Pa. (lat, 40°); but a few, especially those upon the “horizon 
light,” were made at the sea-shore, on board ship, or on the 
mountains. 

The zodiacal light may be divided into three portions :—the 
Zodiacal Cone, the Zodiacal Band and the Gegenschein. This 
division, in addition to its convenience, saves confusion in 
description, and may be, in part at least, a natural one. 

The Zodiacal Cone.—This, the zodiacal light proper of most 
authors, and by far the most conspicuous of its three portions, 
has frequently been described and its outlines mapped. It is, 
however, often misrepresented in popular works on astronomy. 
It is the only part of the zodiacal light which varies in appear- 
ance. Its height above the horizon and its brightness are 
directly connected with the duration of twilight and the obliq- 
uity of the ecliptic. The most favorable time for viewing it is 
always immediately after the last trace of twilight has disap- 
peared. It would be more frequently noticed, but that it is 
often confounded with twilight. While the last trace of twi- 
light is a lateral expansion of light along the western horizon, 
the evening zodiacal cone, of about the same shade of color, 
rises obliquely as a cone which is more or less pointed accord- 
ing to the season. Its apex occasionally attains a distance of 
100° from the sun. 

In this latitude, the zodiacal cone is not a symmetrical figure, 
its southern side being more vertical than its northern side. Its 
southern side is also the more sharply defined of the two, and 
is the side more nearly parallel with the ecliptic. Its axis of 
greatest brightness does not correspond with its axis of sym- 
metry, but lies south of it. There is a very small angle be- 
tween these twoaxes. The axis of greatest brightness appears 
to lie precisely upon the ecliptic. The lateral extension of the 
base of the zodiacal cone, often observed, is probably a purely 
atmospheric effect. 

The brightness of the zodiacal cone depends upon the sea- 
son of the year and the time of the night when observed. Its 
brilliancy increases rapidly as it approaches the sun, and at 
such times as it can be seen nearest the sun it always appears 
brightest. The time of shortest twilight coincides with the 
greatest brilliancy of the zodiacal cone. In each of the five 
years the evening zodiacal cone was most brilliant from the 
middle of February to the middle of March. Several observa- 
tions have proved it to cast a distinct shadow at that time.* 

* Zodiacal light shadows were noticed on Feb. 12, 1877, at 7.15 P. M., and on 


Feb. 21, 1879, at 7.20 Pp. m. On the latter night snow covered the ground, on 
which distinct zodiacal light shadows were cast. 
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Numerous comparisons have been made between the bright- 
ness of the zodiacal cone and that of different parts of the Via 
Lactea, with the result that early in December of each year it 
becomes as bright as the Via Lactea, soon outshining it in 
brilliancy, until in April it again begins to become the fainter 
of the two objects. During July and August the cone, now 
lying on one side along the horizon, can only be seen from 
positions whence there is a very perfect horizon, and at that 
season has generally been confounded with twilight. 

At the period of its maximum brightness an inner cone of 
much greater brilliancy can be detected near the horizon. 
This short inner cone is less pointed in shape than the outer 
one, although fading by degrees into it. It is many times 
brighter than the Via Lactea, and is slightly colored by atmos- 
pheric absorption. This inner cone appears directly above, 
and is suddenly obscured by the dark atmospheric absorption 
band, which is on the horizon. 

Neither in this nner cone nor in the zodiacal cone in general 
has any color, except what can be explained by atmospheric 
absorption, been proved by the observations under discussion. 
Although a decidedly warm color has frequently been observed, 
it is found that this color, like that of the moon and planets at 
low altitudes, is variable, and depends upon atmospheric con- 
ditions. Comparison between the zodiacal cone and the last 
traces of twilight or the glow preceding moonrise, shows them 
to have a similar color when equally bright. The zodiacal 
cone in the morning is frequently more pale than that in the 
evening, for the same reason that sunrise has generally less 
deep colors than sunset. 

Several observations indicate that the light of the zodiacal 
cone has a great penetrating power. Even under atmospheric 
conditions in which the Via Lactea is made nearly invisible, 
the zodiacal cone appears to lose but little of its light. The 
light is dense, though dull and ill-defined, and the impression 
is given that the matter producing it has great depth. 

Careful watch has been made for any pulsations in the zodi- 
acal cone. Although aware of the statements of some observ- 
ers as to their existence, the writer, during the whole of his 
observations, has never once been able to detect any certain 
pulsations, any movement, or any sudden change in brightness 
in any part of the zodiacal light; and he believes that all such 
apparent effects are due either to atmospheric changes or to 
changes in the eyesight of the observer. Since frequently an 
apparent diminution in brightness ensues after the observer 
has been looking at another part of the sky, and especially 
after recording a note by lamplight, it has been found neces- 
sary to compare directly the brightness of the cone at a certain 
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altitude with a definite portion of the Via Lactea; and it was 
then always noticed that the diminution in brightness of the 
zodiacal cone was accompanied by a corresponding change in 
the Via Lactea. Any change in the transparency of the atmos- 
phere or in personal judgment affects equally both phenomena. 

Not only have no pulsations been observed, but as yet no 
periodic variations in the appearance or brightness of the zodi- 
acal cone have been noticed. The photometric observations 
were only approximate, but, so far as could be judged, the 
zodiacal cone each year went through the same series of 
changes ; attaining each winter, at the time of its maximum 
brilliancy, an equal degree of brightness, and becoming equally 
faint each summer. The statements, which others have given 
of its remarkable brilliancy during the appearance of certain 
comets or other noticeable phenomena, may be accounted for 
on the hypothesis that at such times special attention is 
directed towards a certain class of celestial objects,—and a 
phenomenon generally ignored is thus brought to special notice. 
The observations of the writer tend to prove the invariability 
of the zodiacal light. The difference in its appearance is 
thought to be due merely to the different positions of the earth 
in reference to it. 

Nor has the moon been discovered to have any action upon 
the appearance of the zodiacal cone. ‘The zodiacal cone is fre- 
quently sufficiently bright to enable it to be seen when the 
moon is either in it or higher in the heavens. The presence 
of the moon does not appear to alter its shape. When the 
moon is above the zodiacal cone, but not on the ecliptic, it has 
been frequently observed that the axis of the cone points away 
from the moon, making with it a considerable angle. Again, 
the cone is found to preserve its shape, both while the moon 
lies within it, or on one side of it, or when, after having passed 
its first quarter, the moon illuminates it from above. The 
widening of the base of the zodiacal cone, as the moon lights 
up the horizon, is an atmospheric effect caused by the bright- 
ening of the “ horizon light.” 

The writer has taken several observations upon the spectrum 
of the zodiacal cone. Three different spectroscopes, of different 
make,* have been used with accordant results. It was of interest 
to find that, notwithstanding the brilliancy of the cone when 
observed, nothing whatever could be seen when using a narrow 
slit,—a fact proving the truly continuous character of the spec- 
trum. When a slit of overa millimeter in width was used, 
there appeared a faint, pale, continuous spectrum, brightest and 
most abruptly ending at the less refrangible end, and gradually 

* Browning’s one prism, Browning’s direct vision, Eaton’s direct vision,—the 
last being the most satisfactory. 
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fading at the other extremity. The slit was too wide to per- 
mit Fraunhofer lines to appear. The spectrum was of a pale 
greenish-gray color throughout, and was not unlike that given 
by late twilight. It was much shorter than that given by 
reflected moonlight. The peculiar ashy-gray color of this spec- 
trum, which lies between the yellow and the green of the solar 
spectrum, and forms its most luminous portion, is probably 
characteristic of all very faint polychromatic lights. It is the 
last portion of the spectrum to disappear, and is nearer white 
than any other color. The spectroscopic observations of the 
writer agree with the more careful work of Smyth and Wright, 
and point to reflected sunlight as the source of the light of the 
zodiacal cone. 

The Zodiacal Band.—The zodiacal band is one of the faintest 
visible objects in the heavens, and has thus escaped the atten- 
tion which it deserves. It may be described as an extremely 
faint zone of light, somewhat wider than the milky way, which, 
like a narrow strip of gauze, is stretched across the sky along 
the zodiac from horizon to horizon, and which can be seen at 
all times of the year and at all times of the night. It is a belt 
with parallel sides, of nearly equal width throughout, which, 
as though a second and much fainter milky way, forms a faint 
prolongation of the zodiacal cone across the sky. It is most 
favorably situated for observation at the same season of the 
year in which the zodiacal cone is best seen, when it forms a 
high and perfect arch from east to west. It is so faint that in 
order to detect it at any time it is necessary for the observer to 
seek out first the darkest places in the sky, shifting the eyes 
rapidly and continuously along the sky from north to south 
and the reverse, and thus by degrees to narrow the vision down 
to the faint band of light upon the zodiac. It is most easily 
seen late in the evening, after the zodiacal zone has sunk below 
the horizon; since the brightness of the latter is apt to dim it 
by contrast. It is also of course best seen when it makes a 
large angle with the Via Lactea, or when the latter is on the 
horizon. 

The zodiacal band is brightest along an inner line, whence 
it fades off very gradually toward the edges. When most 
favorably situated, it seems to be more sharply defined on its 
southern than on its northern edge, and in this respect is 
similar to the zodiacal cone. Toward midnight the zodiacal 
band is decidedly brightest at the highest portion of the arch, 
where it contains the third division of the zodiacal light,—the 
gegenschein. 

The width of the zodiacal band can only be very approxi- 
mately estimated. As generally seen, it has perhaps a width of 
about 12°. When low down toward the southern horizon, 
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this width is apparently greatly increased, and, the horizon 
light interfering, the whole southern sky beneath the Via Lac- 
tea may seem illuminated. On rare occasions it is possible to 
detect an inner zone of greater brightness, some 2° wide. At 
such times the principal band of light has a width of 5°-6°, 
while beyond and on either side a very diffuse portion meas- 
ures from edge to edge as much as 20°. This diffuse portion 
is particularly noticeable on the northern edge. It must be 
understood that each of these portions shade by insensible de- 
grees one into the other, and that probably no two observers 
would give the same widths. 

The zodiacal band lies in the zodiac, upon or close to the 
ecliptic. The observations appear to show that while its axis 
of greatest brightness is either on or very slightly north of the 
ecliptic, the axis of symmetry is decidedly north of that line. 
Probably in the southern hemisphere the reverse would be the 
case. 

The zodiacal band is generally quite obscured in the pres- 
ence of the moon, but two or three observations are recorded, 
in which the zodiacal band has apparently been seen by moon- 
light. That such an extremely faint object as the zodiacal 
band should be seen by moonlight, as though illuminated by 
it, is an interesting fact, which, however, is not as yet sus- 
tained by sufficient observation. 

The Gegenschein.—The term gegenschein, given by Brorsen 
to a light which appears opposite to the sun, but which has 
been confused by others with the eastern part of the zodiacal 
band, is here limited to the round or oval spot of light which 
nightly appears at that place in the zodiacal band which is 
180° from the sun. 

The writer has paid particular attention to the observation 
and careful mapping of this object. He has made more than 
forty maps of its position among the stars at different times, and 
upon subsequent calculation, he has found that almost without 
exception, the center of the gegenschein, thus mapped, lies 
within 1° or 2° of a point in the heavens 180° in longitude 
from the sun. 

The gegenschein is an extremely faint spot of light some 7° 
in diameter, lying in the zodiacal band. It is best placed for 
observation about midnight, and can be detected by shifting 
the eye backward and forward along the zodiacal band. Any- 
one who looks for it in February and March, when the Via 
Lactea is low on the horizon, cannot fail to find it, first in 
Leo and afterwards in Virgo. Night after night it shifts its 
place among the stars, so as to keep opposite to the sun. It is 
of course invisible when crossing the Via Lactea. 

The gegenschein is decidedly brighter than the zodiacal 
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band, although always much fainter than any central portions 
of the Via Lactea. It often appears to form an oval whose 
major axis is parallel to the ecliptic. At such times its major 
axis may be 15° in length. This effect is probably caused by 
the brightness of the zodiacal band on either side of it, for care- 
ful observations show that the brighter portion is approximately 
circular. 

Sometimes a nucleus of greater brightness has been noticed 
in the center of the gegenschein. This nucleus is a small 
definite circular spot of about 2° in diameter, and is only to 
be detected under favorable atmospheric conditions. Several 
maps have been made of the position of this nucleus. Gen- 
erally the gegenschein appears as a nebulous patch of equally 
diffused light. 

Perhaps the most interesting fact concerning the gegenschein 
which is clearly deduced from the maps of its position, is that 
it always lies some 2°+ north of the ecliptic. While a num- 
ber of observations place its center 8°—4° north of the ecliptic, 
not a single one makes it south of that line. This fact will be 
of importance in a theory of the gegenschein. 

The extreme faintness of both the gegenschein and the 
zodiacal band made it impossible to obtain any spectrum 
other than that given by diffuse star-light. 


Explanation of Plate.—Plate VI represents those observations of the gegen- 
schein which were taken while it was near tlie vernal equinox. These observa- 
tions, made at different times and upon different maps, are here for the first time 
plotted on one map and the line of the ecliptic added. The bounding lines of the 
different gegenscheins represent boundaries of more or less diffuse portions; and 
the various circular figures on the plate are not to be regarded as showing differ- 
ence in size and shape of the gegenschein. They are merely indices to locality. 

The dates of observations were as follows: — 

. Feb. 4, 1880. 8. Mar. 5, 1877. 19. Apr. 5, 1880. 
. Feb. 4, 1878. 9. Mar. 9, 1877. 14. Apr. 6, 1877. 
. Feb. 7, 1880. 10. Mar. 15, 1877. 15. Apr. 6, 1878. 
. Feb. 9, 1877. 11. Mar. 25, 1879. 16. Apr. 7, 1880. 
. Feb. 14, 1879. 12. Mar. 31, 1880. 17. Apr. 10, 1877. 
. Feb, 21, 1879. 13. Apr. 5, 1877. 18. Apr. 14, 1877, 
. Mar. 5, 1880. 


The Moon Zodiacal Light—A phenomenon is described 
under this head by Rev. George Jones,* in his interesting 
series of observations upon the zodiacal light, as a short, ob- 
lique cone about in the plane of the ecliptic, seen in the imme- 
diate proximity of the moon. He observed it several times 
just before moonrise. It may have been owing to an inferior 
horizon, but, although careful search was made, at no time 
has the present writer been able to detect any such appearance. 
The light which precedes the rising of the moon is found uni- 
formly to rise at right angles to the horizon. This light 


* U.S. Japan Exped., iii, 329, et seq. 
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spreads out laterally along the horizon, and appears to be a 
purely atmospheric effect. 

Another kind of “moon zodiacal light” is described in a 
recent paper with the above title in the Proceedings of the 
American Acad. of Arts and Sciences.* Here the observer 
describes comet-like tails extending on each side of the moon 
to a distance of 8-10 times its diameter. The sky was soon 
after overcast with dense vapors, and after all such vapors had 
disappeared, these appearances also vanished. They were sup- 
posed to have a connection with both the zodiacal light and 
the aurora. 

Similar appearances have been observed by the present 
writer only upon similarly cloudy evenings, at which time dif- 
fraction caused by floating vapor might have explained what 
was seen. Since such phenomena have not been seen on clear 
evenings, it is thought that these effects are probably purely 
atmospheric. 

The writer has not, as yet, been able to recognize in his 
observations any direct connection between the zodiacal light 
and the moon. 

The aurora appears to have no influence whatever upon any 
portion of the zodiacal band. 

The Horizon Light.—More than once in this paper, reference 
has been made to a light which it has been found convenient 
to designate by the above name. It has no connection what- 
ever with the zodiacal light; but since it is continually ob- 
served with that phenomenon, and at certain seasons of the 
year blends with ana is apt to be confounded with portions of 
it, it is necessary to take it into account. Unlike the zodiacal 
light, it is a terrestrial effect. 

The horizon light is a faint band of white light with par- 
alle] sides, lying all around and parallel to the horizon, and 
separated from it by an interval of darkness. It is seen on 
every clear night and at all times of the night. This band of 
light is most bright and terminates most abruptly on its lower 
edge. Its upper edge fades off very gradually into the sky. 
Its comparatively sharp lower edge is at an altitude of some 5° 
above the horizon. The diffuse upper edge varies in altitude 
with the state of the atmosphere. On clear nights it has prob- 
ably a mean altitude of 20°, the horizon light being therefore 
some 15° broad. The clearer the night the narrower is the 
horizon light. On hazy nights it reaches far up toward the 
zenith. Atsuch times it is possible that artificial earth-lights 
aid in its extension. The horizon light disappears when the 
sky is overcast. 

Its brightness is variable. At times its lower portion seems 


* Proc. Amer. Acad. Arts and Sc., Nov., 1877, p. 183. 
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as bright as the Via Lactea and at other times is fainter than 
the gegenschein. When the moon is in the sky it becomes ex- 
ceedingly bright and wide, far surpassing the Via Lactea. 
Just before the time of the rising of the moon it widens out on 
both the east and west horizons. Stars are readily seen 
through the horizon light and are but slightly dimmed in lus- 
ter. The horizon light can most easily be detected by inclin- 
ing the head toward the shoulder and glancing from the zenith 
to the horizon. 

The horizon light appears to be caused by reflected starlight. 
That diffuse skylight is sufficiently bright may be proved by 
noting its power to cast a shadow. 

Below the horizon light and resting upon the horizon is a 
dark space which we may designate the Absorption Band. It 
is darker than the sky at the zenith, and quenches all faint 
celestial lights. The Via Lactea ends abruptly at its upper 
portion and the zodiacal cone, even when very bright, extends 
only slightly into it. Their comparative brightness may be es- 
timated by noting how low down they penetrate the absorption 
band. No stars can be seen through its lower portion and 
rarely through its upper part, at such times being deeply 
colored. The moon and the larger planets are colored red 
while in it. The absorption band is some 5° broad, and is of 
course only seen when the observer has a perfect horizon. 

In the study of the zodiacal light it is important that both 
the horizon light and the absorption band should be recog- 
nized. In the summer, when the ecliptic is low, and the 
zodiacal band lies far down toward the southern horizon, the 
horizon light frequently blends with it, greatly interfering with 
its determination. The two illuminate the southern sky, and 
it is difficult if not impossible at times to separate one from the 
other. 

Conclusion.—Other observers have contributed much of im- 
portance concerning the phenomena of the zodiacal light, and 
several theories of its origin have been proposed. No theory 
is advanced in the present paper, and, as the observations are 
being continued, these partial results alone are presented as a 
contribution to the store of facts already ol on this inter- 
esting phenomenon. 

Germantown, Pa., August, 1880. 
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Art. XLVIII.—The early stages of Renilla; by EpMunND B. 
Witson. With Plate VII.—Note from the Chesapeake Zo- 
ologicai Laboratory of the Johns Hopkins University. 


DuRING the past summer, while at Beaufort, N. C., I had an 
opportunity to study the development of the colony of Renilla 
reniformis Cuv., from the simple free-swimming young to the 
adult stage. Since very little is known concerning the growth 
of the colony in the Pennatulacea and the mode of budding in 
Renilla is somewhat remarkable, a brief abstract of the observa- 
tions may be worth recording. In a fuller paper, to be else- 
where published, the intermediate stages will be figured and 
the anatomical details fully described. 

The young polyp (fig. 1) is ciliated, and at first swims actively 
at the surface. ‘T'wo slight elevations, a, a, indicate the rudi- 
ments of the first pair of zooids. The septa (indicated by dot- 
ted lines) are of unequal lengths and are disposed in accord- 
ance with a perfect bilateral symmetry. Thus, the pair on the op- 
posite side from the zooids (which may be called the lower side) 
are the shortest, not extending as far back as the level of the 

air of zooids; the upper pair extend to the zooids ; the upper 
ateral pair are apparently continuous with the longitudinal 
septum (s) which extends to the extremity of the body; and 
the lower lateral pair extend some distance beyond the pair of 
zooids. This arrangement of the septa is very constant and 
may be traced up to a late stage. And the mesenterial fila- 
ments, which appear later, are of corresponding lengths. 

Figure 2 represents the young polyp some time (probably 
about two weeks) after the free-swimming life has been aban- 
doned. Eight pinnate tentacles have appeared, the lateral 
zooids have become divided into chambers by the development 
of rudimentary septa, and a median zooid (h) has appeared on 
the upper side in front of the lateral zooids. The small or 
“ventral” compartment of each lateral zooid is on its outer 
side, that is, the lower side when the zooid is horizontally ex- 
tended. The corresponding chamber of the median zooid is on 
its posterior side, that is, the side opposite to the oral end of the 
primitive polyp. The median zooid ultimately becomes the 
peculiar central zooid through which the contained water of 
the colony is mainly discharged ; and hence the term “ Haupt- 
zooid,” which has been applied to it by German writers, is in- 
appropriate. The characteristic spicules make their appearance 
about a week after the free-swimming life is abandoned at a 
considerably earlier stage than fig. 2. 

Figure 3 represents a much later stage. The lateral zooids, 
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(a, a, of the last figure,) have now well-developed tentacles, and 
four new pairs of zooids have appeared. Of these the first to 
appear are the pair 6, 6, behind the primary pair; they are fol- 
lowed by ¢, c, in front of the primary pair, and these by d, d, 
still farther forward. The fifth pair e, e, appear in the angle 
between a, a, and 6, b. Besides these, which all develop into 
sexual zooids, a pair of rudimentary zooids, 7’, r’, haye ap- 
peared, and also an odd one, 7’’, which, however, has normally 
a fellow on the opposite side. 

The subsequent development consists in the growth of these 
sexual zooids, the constant development of new ones in the 
angles between contiguous preéxisting sexual zooids, and the 
appearance of a series of rudimentary zooids on the upper side 
of each sexual zooid. And at length each rudimentary zooid, 
with exception of the median “ Hauptzooid,” multiplies to 
form a group of similar zooids. 

Comparison of the foregoing figures with fig. 4 (which rep- 
resents a much later stage in a state of contraction) will make 
this process clear. The zooids are lettered as before. There 
are six pairs in front of the primary pair, and likewise six pairs 
behind them. Each zooid of the primary pair is now directed 
more or less upward, and the two adjacent zooids, g and 7, have 
nearly met behind it. The oral extremity of the primary 
polyp, p, is at the edge of the disc and is still directed straight 
forward. In time, however, it is gradually directed upward, 
and the two adjacent zooids uniting behind, it becomes wholly 
included in the dise which continues to expand beyond it. By 
a similar process each of the marginal zooids is gradually in- 
eluded in the disc and comes to arise from its upper surface. 
Exception must however be made in the case of the posterior 
pair, f, f; these remain always marginal because no zooids 
are developed in the angles between them and the primary 
polyp. From this circumstance results the posterior interrup- 
tion in the continuity of the margin of the disc and the conse- 
quent reniform shape of the colony. 

The mode of budding exhibited by the rudimentary zooids 
is curiously like that of the entire colony ; so that each group 
of rudimentary zooids is, in a certain sense, a miniature repe- 
tition of the whole colony. As might be expected, there is 
some irregularity in the multiplication of these zooids; and the 
following description applies to the most usual method as de- 
termined by the study of a large number of cases. 

Figure 5 gives an enlarged view of one of the simple zooids 
shown in fig. 4. The small median chamber (which may as 
before be called the lower chamber) is always turned approxi- 
mately toward the center of the disc, that is, away from the 
oral extremity of the sexual zooid on which it is situated. 
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In fig. 6, the rudiment of a new zooid, h, has appeared on 
the upper side of the primary one. In fig. 7 this is fully. 
developed and two lateral zooids, a, a, have appeared. 

The group may now be compared with the entire colony as 
shown in fig. 2. In both there is a larger primary zooid 
with a pair of lateral zooids and a central zooid on the upper 
side. Moreover, it is important to observe that, in both, the 
lower (or smaller) chamber is turned away from the center of 
the group. In other words, the zooids are not only grouped 
in the same manner but their axes have the same relation to 
each other. 

In the next typical stage, fig. 8, four new zooids, ¢,c¢, d, d, 
have appeared in the angles between the four preéxisting 
zooids, and in these, also, the small chamber is turned away 
from the center of the group. 

Very soon after this stage, many of the individual zooids be- 
come themselves centers of multiplication and according to the 
same law as before. A study of figure 9 (which represents an 
almost fully developed group) will show this. Thus p is the 
primary zooid, h the central or upper zooid (which might be 
compared to the “ Hauptzooid ” in respect to its relation to the 
group) and a, a the primary lateral pair which are still undi- 
vided. 

As in fig. 8, d and d are simple; but cand c have themselves 
become secondary centers of multiplication. On one side, c has 
become a group of four (exactly like the entire group in fig. 
7); and on the other side the corresponding zooid is repre- 
sented by a group of two. Besides these, two incomplete 
groups, e and f/, have appeared. 

Briefly summarizing the points of interest: 

1. The larva exhibits a strongly marked bilateral symmetry. 

2. The colony is perfectly bilaterally symmetrical up to a 
late stage. 

8. Both sexual and rudimentary zooids bud in the same 
way. 

4, The peculiar central zooid of the colony is not the pri- 
mary polyp but a secondary zooid; the term “ Hauptzooid” is 
therefore a misnomer. 

5. The posterior (7. e. aboral) part of the body of the primary 
polyp persists as the peduncle of the colony. 
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Art. XLIX.—Geological relations of the Limestone Belts of 
Westchester County, New York; by JAMES D. Dana. (With 
Plates VIII and IX.) 


[Continued from page 375.] 


3. The Limestones and the conformably associated rocks of West- 
chester County and New York Island are Lower Silurian in 
age—the Cambrian or Primordial being here included. 


No evidence with regard to the age of the Westchester 
County and New York Island limestones, and the conformably 
associated rocks (gneisses of various kinds, mica schist, horn- 
blende schist, etc.), can be wholly satisfactory that is not based 
on fossils. But the fossils may exist at points outside of 
the region if only they are within the same system of conform- 
able strata or formations. This kind of evidence as to the age 
of these rocks is afforded in three ways: 

First: by the relations which exist between the limestone 
areas and schists of this county and those of Western New 
Engiand and Eastern New York to the north. 

Secondly: by the special relations between the areas of north- 
western Westchester County, south of the Putnam County 
Archean, and those of Dutchess County, north of it. 

Thirdly: by the relations of both the Westchester and 
Dutchess County rocks to those west of the Hudson in Southern 
New York and Northern New Jersey. 

The age to which the facts from these different sources point 
is the Lower Silurian. The Cambrian or Primordial era is 
here included with the Lower Silurian because in the geology 
of the region there is no possibility of separating them ; more- 
over, no stratigraphic or paleontological reason for the separa- 
tion is afforded by the geology of North America, and little 
too by that of Great Britain where the separation was first 
made. 

1. Relations to the limestone areas and associated schists of’ the 
regions to the north.—In order that the facts under this head 
may be appreciated, I have brought together in one map 
(Plate VIII) the southern portion of the Green Mountain region, 
from the northern boundary of Connecticut to New York 
Island. The northern portion of the map was published with 
my paper on Dutchess County ;* the rest is the Westchester 
County map (Plate V) reduced to the same scale, or that of 
ten inches to the mile. The limestone areas of the Connecti- 
cut portion, east of Dutchess County, N. Y., are mainly from 


* This Journal, III, xvii, 375. May, 1879. 
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Percival’s map of Connecticut, as stated in my former paper 
But those of the vieinity of Danbury and Ridgefield, which 
have eminent importance because they are the connecting links 
between the two portions, I give from my own observations.* 

In the first place, this map seems to announce most emphati- 
cally a unity of system from the north to New York Island. 
The limestone formation which comes down from Vermont and 
enters Connecticut in great force, continues on, with every 
appearance of oneness, to the belts of New York Island; and 
the special facts with regard to the relative positions of the 
associated schists prove that what is true of the limestone is 
true also of them. 

Now, to the north in the western half of Vermont, where 
these limestones and schists are least crystalline, they have 
afforded many fossils, including Corals, Crinoids, Brachiopods, 
Gasteropods and Trilobites, of Trenton, Quebec and Calciferous 
age, so many kinds and under forms so little disguised by 
metamorphism that the Lower Silurian age of the limestone 
and of the associated schists is placed beyond reasonable ques- 
tion.t Again, along what may be called the middle of the 
range, in its western half over Dutchess County, where again 
the limestones and schists are least crystalline, that is, least 
altered, the limestones have afforded, at various points between 
Poughkeepsie and the Taconic range, numerous Trenton and 
Calciferous fossils—Corals, Crinoids, Brachiopods, Gasteropods, 
Orthocerata, Receptaculites and Trilobites ;{ and, besides, the 
associated schists of Poughkeepsie have yielded several species 
of Hudson River Brachiopods;§ so that a Lower Silurian age 
for the limestones and schists has become a certainty. In addi- 
tion to the facts already published I have learned from Profes- 
sor W. B. Dwight, in a letter dated October 26th, of his recent 
discovery of fossils (Orthis testudinaria, O. pectinella, Cheetetes 
compacta, crinoidal columns, etc.) in the Wappinger valley lime- 
stone three miles directly south of Vassar College. 

* Percival’s limestone areas often embrace, as has been explained, large areas 
of comformable schist (all that are contained within the outer limits of the lime- 
stone); and in the Ridgefield part of the map the positions of the areas, as a 
consequence, wholly fail to be indicated. There are similar interpositions of 
schist in his broad Canaan area; but these follow the line of strike of the area, 
and hence the absence of detail does not affect the question before us. I purpose 
to work out the limits of the formations in Canaan and the adjoining towns an- 
other season; and, at the same time, to attempt to map the Archean which exists 
in isolated areas to the south of Canaan, and is the occasion of the abnormally 
curving courses in the vicinity of Danbury and Ridgefield. 

+ This Journal, III, xiii, 332, 1877. : 

tJ. D. Dana, ibid., xvii, 378; W. B. Dwight, ibid., xvii, 393, xviii, 50, 1879. 

§T. Nelson Dale, ibid., xvii, 57, January, 1879.—It cannot be inferred from 
these fossils from the vicinity of Poughkeepsie that the hydromica and mica schists 


or slates of Dutchess County, or even the argillyte-like kinds, are wholly of the 
Hudson River group; on the contrary, part may be Primordial. 
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If the Green Mountain limestone formation is to this extent 
Lower Silurian, it is probable, in view of the apparent unity of 
system, that this is true down to its most southern limit in 
New York Island. 

2. Special relations between the limestone areas of Northwestern 
Westchester County and those of Dutchess County.—The north- 
western limestone areas of Westchester County are normal in 
trend; and are plainly of the same general system with the 
others of the county. They afford the following facts. 

(1) The limestones and associated slates of northwestern 
Westchester County are closely like those of western and 
southwestern Dutchess County in their semi-crystalline condi- 
tion and aspect, so closely, that, were the intervening Archean 
away, no one would suspect any difference of age or system. The 
southern of these two regions looks, as regards its rocks, like 
an uninterrupted continuation of the northern. This resem- 
blance descends to details. For quartzyte occurs with the 
slightly crystalline limestone and slate of each, adjoining the 
Archean : as if precisely the same seashore work were then going 
on simultaneously on the north and south sides of the High- 
land peninsula now known as Putnam County. Further, some of 
the quartzyte in both regions is granitic or gneissic through 
the presence of feldspar and some mica, showing just those 
variations in the character of the material transported by tor- 
rents from a region of gneiss and granite that would naturally 
have taken place.* Such a correspondence in the rocks of the 
two regions is in harmony with the idea of identity in age; and 
the fossils of Dutchess County would make it identity in 
Lower Silurian age. 

The evidence of Lower Silurian relations becomes the more 
remarkable the closer these are studied. In Dutchess County, 
in the Fishkill limestone belt, at points between Kast Fishkill 
(EK, map, Plate VIII) and Shenandoah Corners (S), the limestone 
is partly a white fine-grained variety, and partly a bluish gray 
scarcely crystalline rock; and the latter (at a place $ mile N. 
of Shenandoah Corners) afforded me (in an excursion made since 
the publication of my Dutchess County article) large shells, of 
a Strophomena, like S. alternata, distinct in form though dis- 
guised by pressure and slight alteration, indicating for the beds 
a Trenton age. A little to the south, between Shenandoah Cor- 
ners (S) and Hortentown (H), where the limestone extends up 
a valley, openings have been made for limonite and kaolin (as 
elsewhere along belts of Green Mountain limestone), and near 
Hortentown beds of quartzyte have been exposed in the exca- 
vations. The quartzyte (like that east of Matteawan, nearer 
the Hudson) lies between the limestone and the Archean. 


* This Journal, xvii, 386, 1879, and xx, 24, 214, 1880. 
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Passing south from Hortentown over Archean rocks for 
fifteen miles (in a direct line) the first of the limestone outcrops 
up Peekskill Hollow is reached; and the rock where most 
crystalline is undistinguishable from the white fine-grained 
limestone of East Fishkill ; moreover, it is accompanied by a 
well-bedded quartzyte, which affords good slabs for the floors 
of furnaces. The limestone may have once—before denuda- 
tion began its long work—extended farther northward toward 
Dutchess County. But whether so or not, the similarity of the 
limestones of the two regions, and especially the similar associa- 
tion with quartzyte, add weight to the argument for sameness 
of geological age. Like the quartzyte of Dutchess County, 
that to the south is, in all probability, the Potsdam sandstone; 
and as the limestones of Dutchess County include beds of 
the Calciferous as well as the Trenton, as proved by fossils, so 
the limestones of Westchester County may have the same range; 
or, if not the whole, may cover at least the earlier part of the 
Lower Silurian. This true, the conformably associated schists 
of Westchester County are Lower Silurian in age, whatever 
their coarseness of crystallization, whether mica schist, gneiss, 
or anything else. 

8. Relations of the Westchester and Dutchess County areas to 
those west of the Hudson in Southern New York and Northern New 
Jersey.—To illustrate these relations I have introduced a map 
(Plate IX) representing the latter region. This map is reduced 
from the excellent geological atlas of New Jersey published 
by Professor George H. Cook, the director of the geological 
survey of that State.* For the small northern portion about 
Newburgh, I am indebted to Professor W. B. Dwight of 
Poughkeepsie. Its areas are explained underneath the title. 
The part between the Hudson River and the Archean which is 
left in black is Triassic. 

On comparing the two maps (Plates VIII and IX), it is at 
once obvious that the slates and limestones of Dutchess Count 
are continued southwestward in those west of the Hudson. 
This is so lithologically. More than this, it is so strati- 
graphicaily and paleontologically ; for Lower Silurian fossils like 
those of Dutchess County have been found in both the slates 
and limestones between Poughkeepsie and the Newburgh 
region.t Professor Dwight, in his letter of October 26th, above 
referred to, states that he had that day found, three-fourths of 
a mile south of Washington Lake (the lake in which the New- 
burgh limestone terminates), the gritty beds of the slate crowded 
with fossils, among which Orthis testudinaria was most abundant. 

* Geology of New Jersey, George H. Cook, State Geologist. 900 pp. 8vo, with 
a geological Atlas. Newark, 1868. 

+T. Nelson Dale, this Journ., xvii, 59, 1879; W. B. Dwight, ibid., xix, 50, 451, 
1880; R. P. Whitfield, ibid., xviii, 227, 1879. 
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From the map (Plate IX) it is also obvious that these same 
slates and limestones, along with more or less quartzyte, 
stretch on almost continuously southwestward through New 
Jersey. Much of the limestone is bluish “ magnesian lime- 
tone,” uncrystalline or slightly crystalline, described by Profes- 
sor Cook as Calciferous, and not yet found to be fossiliferous ; 
but, besides this, there are Trenton beds, in which fossils have 
been detected at various points.* 

Further, the two belts of limestone and slates of Dutchess 
County are separately continued along and through the New 
Jersey Highlands. The Wappinger Valley (or Barnegat) belt, 
passing within a mile of Newburgh on its southwestward 
course, is continued, though with interruptions, in the large 
limestone area lying partly along the western side of the 
Archean and partly within its great western longitudinal val- 
ley, and reaches the Delaware River near Belvidere; and it is 
described by Professor Cook as having Trenton fossils near 
Middleville, Branchville, Newton, Huntsville, Stillwater, Belvi- 
dere, and at other places. So again, the Fishkill belt with its 
associated quartzyte (the latter. outcropping at several points 
between the limestone and the Putnam County Archean), is 
plainly continued in the limestone, slates and quartzyte of the 
nearly central longitudinal valley of the Highland Archean, 
the great valley that includes Greenwood Lake and German 
Valley and ends in the limestone on the southern border of 
the Archean about Clinton. Only a little limestone is indi- 
cated along the belt on the map; yet it outcrops at several 
points (marked L) besides in other larger areas, notwithstand- 
ing the losses from ages of denudation ; and, at Upper Long- 
wood and Newfoundland it has afforded Trenton fossils. 

The extension of Dutchess County belts southwestward 
through old longitudinal valleys of the New Jersey High- 
lands, “and along the west side of the Highland Archean, has 
its parallel in connection with Westchester County belts. 
For the Canopus Hollow and Fishkill Hollow belts oecupy 
northeast-and-southwest Archean valleys of Putnam County; 
and thence the rocks of these belts, but slightly crystalline 
near Peekskill, extend southwestward along the eastern 
border of the New Jersey Highlands, outcropping as mag- 
nesian limestone or the Calciferous (as so-called by Cook) 
along by Tompkin’s Cove, and also farther southwest, in spite 

* Geol. Rep. N. Jersey, p. 131: and on the “ Magnesian limestone which is the 
Calciferous sandstone of the New York Geologists,” pp. 90-130. 

+ Loe. cit., p. 133, 134. The fossils reported from the impure limestone asso- 
ciated with Hudson River slate at Upper Longwood are Chetetes lycuperdon, 
Orthis testudinaria and Strophomena alternata. The Lower Silurian rocks of this 


Archean valley are accompanied, west of Greenwood Lake, by shale and con- 
glomerate, which are referred by Professor Cook to the Upper Silurian. 
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of the thick covering of Triassic, east of Ramapo, and beyond in 
the large limestone area of Pepack. These “ magnesian lime- 
stones” have not yet afforded fossils, but their Lower Silurian 
age is unquestioned. 

New Jersey thus throws light upon Westchester rocks as 
well as those of Dutchess County; and, in fact, into all Green 
Mountain geology, for these New York and New Jersey beds 
are but western and southwestern prolongations from the 
Green Mountain region. 


CONCLUSIONS. 


From the distributional, stratigraphic and paleontological 
facts which have been presented the conclusion appears to fol- 
low that— 

The limestone of Westchester County and New York Island 
and the conformably associated metamorphic rocks are of Lower 
Silurian age. 

Should it be made certain that all the magnesian limestone 
of the New Jersey Lower Silurian is Calciferous, there will be 
some reason for the inference that the limestone of West- 
chester County, since it is magnesian, is Calciferous or of the 
earlier part of the Lower Silurian. The schists may be either 
earlier or later than the limestone. 

Finally, in view of all the facts from the length and breadth 
of the Green Moiniain region which are brought out in this 
and previous papers, comes the broader conclusion : 

The limestone and the conformably associated rocks of the Green 
Mountain region from Vermont to New York Island are of Lower 
Silurian age. 

The evidence which has been adduced, though then but 
partly discerned, led Professors W. B. and H. D. Rogers and 
Professor W. W. Mather, forty years since,* nearly to the re- 
sult here reached. The discoveries of fossils, together with 
the study of the stratigraphical facts, have now cleared the 
way for a safe scientific deduction. 

These Westchester County rocks have been pronounced 
Montalban. I know of no facts sustaining such a conclusion. 
If true, it would follow, from the above, that the original 
Montalban rocks—those of the White Mountains—also are 
Lower Silurian. 

It remains to add a few words on the origin of the rocks of 
the ‘ Cortlandt Series.” 


* Professors Rogers, Amer. Phil. Soc., Jan. 1, 1841, and this Jour., iv, 1872, p. 
363; Mather, Rep. Geol. N. York, 4to, 1842, pp. 438, 464, 628, and this Jour., 
xvii, 388, 1879. 
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Supplementary note on the Distribution of the belts of Limestone. 
—I have given, on page 363, probable evidence that the lime- 
stone area of northern New York Island has an eastern division 
extending down Harlem River to Eighth Avenue. I have since 
learned, from Mr. Benjamin S. Church, Resident Engineer in 
charge of the New York Croton Water Works, the confirma- 
tory fact that three of the piers of High Bridge (the Croton 
aqueduct bridge over the Harlem, crossing it near the middle 
of this part,) stand on limestone in place. I propose to pub- 
lish, in connection with the Appendix to this paper, an enlarged: 
map of the north end of the Island and of the southern part of 
Westchester County, giving my observations in detail. 


(To be continued.) 


Art. L.— Abstract of some Paleontological studies of the Life History 
of SPIRIFER LA&VIS H.; by Professor H. S. WIuLIams, of 
Cornell University.* 


A CAREFUL study of the character and mode of occurrence 
of Spirifer levis H., of the Portage group of New York State, 
and comparison of it with other species of the genus, has led to 
the observation of some interesting facts bearing upon the 

robable history of the species in geological time. The orig- 
inal article embodying the results of my study was read before 
the Cornell Philosophical Society last spring. Only a brief 
abstract of some of the important points will be attempted in 
the present article, hoping at some future time to publish the 
results in full detail. 

The important characters of the species were gathered under 
seven heads, each of which could be examined and compared 
separately with like characters in other species. 

These were: (1) Form and proportions of the shell; (2) 
the size; (3) the prominence and over-arching of the .beak ; 
(4) the short and high cardinal area; (5) the triangular aper- 
ture covered by an arched pseudo-deltideum ; (6) the smooth- 
ness (not plicated) of the surface; (7) the concentric series of 
minute radiating lines covering the surface. 

A careful determination of these characters as found in 
Spirifer levis was made, and the last character was specially 
noted and described. 

These concentric series of fine radiating lines have not been 
recorded as characteristic of the species, and so far as I know 
have not been observed by any writers on the Devonian Brachi- 
opods. Nevertheless it is an all-important character to be ob- 


* Prepared for this Journal by the author. 
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served in making comparison with other forms. After point- 
ing out the specific characters of S. levis I give the results of 
a minute comparison of them with those of S. fimbriatus of the 
Hamilton and earlier formations. 

This comparison has left little doubt that a genetic relation- 
ship exists between S. levis and the earlier form, S. fimbriatus. 

Then an examination was made of the relationship of several 
species of the preceding geological formations to the typical 
form as characteristic of each of the former species, and thus 
representatives of the type were discovered in each of the fos- 
siliferous formations back to the Niagara. 

In the Niagara group was found the earliest trace of the 
combination of characters found to be essential in S. levis and 
fimbriatus and the other representatives seen in the interme- 
diate formations. 

The species which appears to be the central type of the orig- 
inal primitive species is Spirifer crispus Hisinger, of the Niag- 
ara formation, of which I presume S. dicostatus H. may be re- 
garded but an extreme variety, and S. sulcatus His. (at least in 

art as referred by Hall), the extreme variety on the other side. 

he peculiarities of this species (S. crispus His.) are very great 
abundance and wide distribution in the formation in which it 
first appears. It being a characteristic species of the formation 
wherever represented, in England and at several localities in 
Europe. 

Where it does appear, it also assumes great variation of charac- 
ters, so that the three species in America, S. crispus, S. bicostatus 
and S. sulcatus, while good species in small collections, are rec- 
ognized, even by Hall as bordering on each other in some of 
their varietal forms. 

Also the three species recognized by Davidson in Great 
Britain (S. sulcatus, S. elevatus Dalman and S. crispus), corres- 
ponding in the main to the extreme forms identified by Hall 
in this country, are regarded by Davidson as doubtfully dis- 
tinct species (see Brit. Sil. Brach., pp. 91 to 98) on account of 
the variations and intermediate forms. I have also traced out, 
as well as the limited material at hand would allow, the 
relationship to S. glaber Martin and other Carboniferous forms. 

The study of the facts has led me to the following conclu- 
sions. Whatever theoretical description we may give to species, 
here are, in the first place, an abundance of individual organ- 
isms whose remains are found in the Upper Silurian rocks of 
Kurope, Great Britain and America, presenting a few clearly 
marked distinetive characters, which are found variously de- 
veloped in the individual forms, but so grading in the various 
varieties as to cause careful naturalists to associate them as 
varieties of a single species. There are well marked typical 
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characters distinguishing all the individuals from other forms 
of the same genus, together with great variability of the charac- 
ters themselves. In the upper part of the Upper Silurian we 
find the same typical characters, with a greater permanence of 
one or other of the variations; but still, in the variations occur- 
ring later in the Corniferous and Hamilton, we have the main 
type represented with some variations strongly marked and 
seeming to be fixed, but still recognized as varieties simply. 

In the Portage, we see under peculiar conditions a solitary 
race of the type with greatly exaggerated size, a luxuriant 
form, but still presenting the typical characters of the second 
varietal type. 

In the Carboniferous we meet with several well marked 
varieties, but no feature which did not appear in the early 
form except large size, which is evidently a mark of good nour- 
ishment and other good conditions of growth. This latter 
seems to be a character of most of the Carboniferous forms of 
Brachiopods which have lived on from earlier times. There 
may be unknown characters to distinguish these forms, but of 
the characters that are preserved we have evidence that in the 
earliest form, the type, S. crispus His. of the Niagara, etc., are 
found all those which afterward appeared in the later repre- 
sentatives. 

These characters appeared in combination in a single group 
of individuals, living in one class of conditions, in such circum- 
stances as seem to warrant our calling them one physiological 
species in the sense of being able fertilely to cross with each 
other, this being the explanation of the gradation of one form 
into the other noted by Davidson. This presumed—that we 
had a single species to begin with—we have, by intercrossing 
and by local conditions modifying the offspring, well defined 
groups, which would be called races if we knew their history 
but which are called species because they appear at so widely 
divided geological periods. 

These separate groups, however, develop no new characters, 
but in those appearing at each stage are seen fixed and appar- 
ent only varietal characters of the original form, with such 
modifications as poor, or rich, or variety of food give to 
animals we now may modify. There is nothing of a specific 
character evolved in this series of forms which did not appear 
in the first forms, but, there is every evidence for the belief 
that the species has lived through this long geological time 
without losing its character, and that all that has resulted from 
great time and change of conditions has been the fixing into 
race groups of the original variable characters of the species. 

The species, at its first appearance in the Silurian presented 
a decidedly new combination of characters for the genus and 
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also much variation. When once these specific though varia- 
able forms appeared, they lived till the variations which could 
be played on them were exhausted ; and the species ceased to 
live and became extinct either near the close of the Carbonif- 
erous or not till later in the Mesozoic. 

Some of the races or varieties may die out but they reappear 
again and again till there are such strong contrasts that it is 
difficult to see even generic resemblance between them. 

The following is a tabular view of the relations of the 
Silurian and Devonian forms of which Spirtfer crispus of the 
Niagara in New York is the type; the tracing of the history 
through the European forms and higher into the Carboniferous 
is reserved for further study. In the table, lateral extension is 
expressive of the morphological variations; each line repre- 
sents one of the geological formations, which are arranged in 
their natural order; and the name of each species is placed in 
the position on the line representing its supposed relation to 
the typical form of Sp. erispus. 


prematurus- 
subumbooa 
(N.Y. & Tenn. Saffordi (pars.) 

Maryland 
Lower Helderberg | N cyclopterus (pars.)....-- 

BOW TOE vanuxemi........ 


A History of the Jetties at the Mouth of the Mississippi River, by E. L. Cor- 
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Fellow of Exeter College, Oxford. 76 pp. 12mo. London, 1880. (Macmillan & 
Co.) The discourse of the learned author before the British Association at Shef- 
field, in August, 1879. aiming to show especially that the Ascidians are degen- 
erate instead of prototype Vertebrates. 

History of North American Pinnipeds: a Monograph of the Walruses, Sea- 
lions, Sea-bears and Seals of North America: by Joel Asaph Allen, Assist. Mus. 
Comp. Zool. Cambridge. 786 pp. 8vo. With a number of wood cuts. 1880. 
Constitutes No. 12 of the “ Miscellaneous Publications” of the U. 8S. Geological 
and Geographical Survey of the Territories under F. V. Hayden, Geologist-in- 
Charge, of which Survey Mr. Allen was Special Collaborator in Zoology. A very 
thorough work in all directions—Zoological, Historical and Economical, and as 
interesting to the popular reader as it is valuable to science. 

Second Treatise on the decrease of Water in Springs, Creeks and Rivers, 
cotemporaneously with an increase in height of floods in cultivated countries, by 
Sir Gustav Wex, Chief Engineer of the Improvement of the Danube, at Vienna. 
From the papers of the Society of the Austrian Engineers and Architects, 1879, 
Nos, 6-9, translated by G. Weitzel, Major Engineers, Brevet Maj. Gen. U. S. A. 
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42 pp. 8vo. Washington, 1880. A paper of wide interest to the people of 
America, illustrating the evils coming from the destruction of forests. 

The Geological and Natural History Survey of Minnesota. The 8th Annual 
Report, for 1879, of Prof. N. H. Winchell. 184 pp. 8vo. Saint Paul, 1880. Con- 
tains Reports on the (upriferous series at Duluth, and the Trenton and Mudson 
River groups in Minnesota, by N. H. Winchell; a Report on the Geology, and 
especially the glacial phenomena, of Central and Western Minnesota, by W. Up- 
ham; on the Zeolits of the vicinity of the Grand Marais, by S. F. Peckham and 
C. W. Hall, and other papers. Prof. Winchell, speaking of the Cupriferous series, 
concludes that these rocks (the Keweenian, as they have been recently called), in- 
cluding the associate igneous, were “correctly assigned to the Potsdam by 
Messrs. Foster, Whitney and Hall, in 1849.” 

Bulletin of the Philosophical Society «f Washington, (D. C.). Vol. i, March, 
1871, to June. 1874; ii, Oct., 1874, to Nov., 1878; iii, Nov., 1878, to June, 1880. 

Museum of Comparative Zoology. The following publications of the Museum 
have been recently issued: (1.) The Auriferous Gravels of the Sierra Nevada and 
California, by J. D. Whitney, vol. vi, No. 1 of the 4to memoirs, 289-570 pp.; 
being the completion of the author’s work on the subject, the preceding. portion 
of whicli appeared in 1879. (2.) The Climatic Whanges of Later Geological 
Times, a discussion based on observations made in the Cordilleras of North 
America, by J. D. Whitney, vol. vii, No. 2, Part 1 of the 4to memoirs, 120 pp. 
(3.) On some points in the structure of the Embryonic Zoéa, by W. Faxon, vol. 
vi, No. 10, of the Bulletin. ‘ 

Die Spongien des Meerbusen von Mexico und des Caraibischen Meeres, von 
Oscar Schmidt. 2nd Heft. 4to, with plates 5 to 10. Jena, 1880. One 
of the reports of the dredging under the supervision of Prof. Agassiz and 
the direction of the Coast Survey. 

On the Zoological position of Texas, by E. D. Cope. 52 pp. 8vo. Bulletin 
No. 20 of the U.S. National Museum, Washington, 1880. Also, by the same, 
Genera of the Creodonta, Proc. Amer. Phil. Soc., 1880. 

Supplement I to a Catalogue of Official Reports on Geological Surveys of the 
United States and British North America, by F. Prime, Jr., late Asst. Geol. Survey 
of Pennsylvania. 13 pp. 8vo. Cedar Point Iron Co., Baltimore, July 31, 1880. 

Report of the Dearborn Observatory (Chicago) for 1880, G. W. Hough, Direc- 
tor. 16 pp. 8vo. 1880. 

Album of Anthropological Types of the Islands of the Pacific Ocean, with 28 
photographic plates, explanatory text, and an ethnological map of the Ocean, just 
published at Hamburg, by the Museum Godefroy. 4to, 1881. (L. Frederichsen 
& Co.) Also, from the same Museum, a Treatise on Pacific Ocean Ethnography 
and Ethnology. 650 pp. 8vo, and 46 plates. 1880. 

Examination of the Double-Star Measures of the Bedford Catalogue, by 8. W. 
Burnham. (Monthly Not. Astron. Soc., vol. xl, No. 8.) 

Observations on the Satellites of Mars, by Asaph Hall. (Monthly Not. Astron. 
Soc.. vol. xl, No. 5.) 

Science. This New York Weekly Journal of Science has announced that its 
size will be doubled with the commencement of next year. 

American Entomologist, a monthly devoted to Practical and Popular Entomology, 
edited by ©. V. Riley. Washington, D. C. Vol. iv commences with January. 
$2.00 a year. 

Aunals of the Astronomical Observatory of Harvard College, vol. xii. Obser- 
vations made with the Meridian Circle during the years 1874 and 1875, and pre- 
pared for publication under the direction cf Joseph Winlock and E. C. Pickering, 
Successive Directors of the Observatory, by Wm. A. Rogers, Assist. Prof. Astron. 
in the Observatory. xcii, and 272 pp. 4to. Cambridge, Mass., 1880. Also, by 
the same, Catalogue of 618 Stars, extracted from volume xii of the Annals of the 
Observatory. Cambridge, 1880. 

Nachtrege zur Dyas I., von Dr. H. B. Geinitz. 44 pp. 4to, with 7 plates. 
(Fossil plants, fishes and footprints.) Mittheilungen of the Royal Mineralogico- 
geological and Prehistoric Museum of Dresden. Cassel, 1880. (T. Fischer.) 

Memoirs of the Geological Survey of India. Sind Fossil Corals and Alcyonaria, 
by P. Martin Duncan. vol. i, 110 pp. 4to, with 28 plates. (Tertiary and Upper 
Cret. fauna of Western India, Ser. xiv.) Calcutta, 1880. 
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Austen, P.T., dinitrobrombenzols, xii, 121. 
dinitroaniline and dinitrobromben- 
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Ball, J., origin of the flora of the Euro- 
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Barker, G. F., on J. C. Draper’s paper on 
dark lines in the solar spectrum, xvii, 
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Edison’s electric light, xix, 337. 

Barnard, C., Light, xiv, 419. 

Barometer, fluctuations of, Loomis, xv, 

Barrande, J., Brachiopods, xix, 156. 
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Lower Helderberg of Port Jervis, 
N. Y.., xiii, 385. 

coralline limestone of Montague, 
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Barth, invertin, xvi, 65. 
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| Bary, A. de, Acetabularia Mediterranea, 

| xv, 155. 

| Baryta and strontia, xvii, 406. 

| Base, new organic, xvi, 480. 

| Bastin, EF. S. meteorite of Chicago, 

xviii, 78. 

| Bathybius, Challenger Exped. observa- 
tions, xii, 267. 

Bauke, H., on Platycerium grande, xviii, 

| 238, 

Schizeacer, xvi, 76. 
Baumhauer, H., on boracite, xviii, 485. 
on perofskite, xix, 157. 

| Baur, A., introduction of hydroxyl by 
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| Bayley. reflection cuprimeter, xx, 143. 

Beal, W. J., forest products of Michigan, 
xii, 156. 

sensitive stigmas, xii, 308. 

cross-breeding of plants of the 
same variety, xvii, 343. 

botanical papers, noticed, xii, 398. 

Beale, L. S., How to Work with the 
Microscope, xix, 166. 

Bean, T. H., two new species of fishes, 
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East-coast fishes, xvii, 39. 

Beccari, O., Malesia, xvii, 489. 

| Becker, equivalence of boron, xix, 404. 

Becker, G. F., correction for vacuum in 
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temperature, xv, 27. 
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Belladonna, alkaloids of, xx, 61. 
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Bennett, A. W., rapid growth, xiv, 243. 
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Berney, S., Hand-book of Alabama, 
xvii, 84 
Bernstein, J., Senses of Man, xii, 316. 
Bernthsen, amidines of monobasic acids, 
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| Berthelot, thermo-chemical data, xv, 304. 
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480. 
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Birnbaum, direct union of calcium oxide 
and carbon dioxide, xviii, 399. 

sulphurous oxide, xix, 482. 

Bismuth, diamagnetic constants of, Row- 
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Bitumen in trap, xvi, 112, 130. 
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Boissier, E., Flora Orientalis, xii, 468. 
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Hartog, M. M., Sapotaceze, xv, 402. 
Henslow, G., Floral Aéstivations, xv, | 
401. 
Floral Dissections, xviii, 157. 
Self-fertilization of Plants, xvii, 
489. 
Hervey, A. B., Catalogue of Musci, 
xx, 157. 
Hine, F. B., Saprolegniez, xvii, 413. 
Hoffmann, H., Pheenological Observa- 
tions, xi, 414. 
Hooker, J. D., Flora of British India, 
xii, 397, xvi, 326. 
Students’ Flora of British Islands, 
xvi, 240. 
Botany of Kerguelen I., xvi, 240. 
see also Bentham, G. 
Hough, F. B., Report upon Forestry, 
xvi, 162. } 


Hyatt, J., Periodicity in Vegetation, 
xii, 398. 

Kirchner, 0., Algee of Silesia, xvi, 486. 

Kjellman, F. R., Arctic Algze, xv, 74. 
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Absorption and transpiration, xvi, 485. 
of moisture by leaves, xviii, 157. 
Acetabularia Mediterranea, xv, 155. 
Estivations, origin of, xv, 401. 
Agave, notes on, xi, 235. 
Algz, green, Schmitz, xvii, 413. 
N. American, xiv, 72, xvii, 339. 


of the White Sea, xvii, 71. 
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Alps, origin of flora of, Ball, xviii, 236. 

Aquilegia, xvi, 327. 

Archil-lichens of California, xix, 229. 
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‘* Artichokes,” native, xiv, 428. 
Athamantha Chinensis, xiv, 160. 
Australia, weeds of, xix, 330. 
Bacteria, effect of light on, xv, 236. 
Barberry in New England, xv, 482. 
Bassia latifolia, xviii, 156. 
Black knot, xi, 415. 
Botrychium simplex, xv, 72, 75. 
Botrydium granulatum, xv, 73. 
Buckthorn, emodin from, xiii, 148. 
California, xii, 78, xvii, 413. 
Cane-sugar in early amber cane, xvii, 
488. 
Cells, observations on, xviii, 416. 
Colorado flora, xii, 234. 
limits of vegetation on mountains 
in, Berthoud, xi, 108. 

Coniferze, carpellary scales of, xii, 469. 
gymnospermy of, xviii, 311. 
Cross-breeding plants of the same 

variety, Beal, xvii, 343. 
Cynanchum acutum, on the juice of, 
xii, 54. 
Datura, alkaloids of, xx, 61. 
Dendrology, Koch’s lectures, xi, 69. 
Desmids, influence of light on, xviii, 
238. 


Dextrorse and sinistrorse, xiii, 236, 
391, xx, 246. 
Dionza, digestive glands in, xvii, 488. 


leaves of, xii, 232. 
Drosera rotundifolia, xi, 69, xviii, 156. 
Duboisia, alkaloids of, xx, 61. 
Electrical currents in plants, xviii, 414. 
Elliott’s Botany, xiii, 81, 392. 
Enteromorpha compressa, conjuga- 
tion in, xiii, 164. 
Epigzea, heteromorphism in, xii, 74. 
Epping forest, Wallace, xvii, 71. 
Erodium, twisting of carpels, xi, 158. 
Etiolated plants, form of, xvi, 486, 
xvii, 494. 
Eucalyptographia, xviii, 485. 
Euphorbiacee, xvii, 335. 
European flora, geographical statistics 
of, xiii, 83. 
Fern Prothalli, non-sexual outgrowths 
on, xv, 403. 
Ferns, apogamy in, xvi, 401. 
Davenport herbarium, xvii, 487. 
of North America, xv, 72, 223, 
319, 483, xvi, 240, 487, xvii, 338, 
xx. 157. 
Fertilization by insects, xii, 397. 
and sensitive stigmas, xii, 308. 
cross- and self-, xiii, 125. 
self- in plants, xvii, 489. 
Flora Brasiliensis, xi, 239, xii, 156, 
xiv, 427, xvi, 74, xvii, 69. 
immigration of, xii, 76. 
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Flowers, amount of sugar in, xvi, 485. 
forms of, xv, 67, 221. 

Forest geography and archeology, 

Gray, xvi, 85, 183. 
Forests, reéstablishment of, xvi, 328. 
France, tender trees and shrubs of, 
xiii, 471. 

Fungi, diseases caused by, xiv, 426. 
in vicinity of Boston, xv, 223. 
North American, xvii, 71. 
recent papers on, xiii, 322. 

Genera of plarts, Bentham and Hooker, 

xii, 77, xviii, 487, xix, 418. 

Gelsemium sempervirens, xiii, 58. 

Ginkgo, recent and extinct, xix, 328. 

Gnetum gnemon, female flower of, 

xiii, 469. | 

Grass, intoxicating, xii, 233. 

Grasses, leaves of, xi, 237. 

Growth, abnormal, in an apple-tree, | 

Meehan, xiv, 243. 
of plants in the dark, xvi, 486, 
xvii, 494. 
rapid, xiv, 243. 
Growth-rings in exogens, xiv, 394, 
Xv, 226, 

Guadalupe I., flora of, xi, 325. 

Gymnogramnie, prothallus of, xv, 156. 

Gymnospermy of Coniferze, xviii, 311. 

Gymocladus in China, xi, 239. 

Halospheera, Schmitz, xvii, 413. 

Helianthus annuus, Gilbrest, xix, 329. 
tuberosus, xiii, 347, xiv, 428. 

Hemp, ashes of, xiii, 74. 

Heredity and variability, Naudin, xi, 

153. 
Homogone and heterogone flowers, 
Gray, xiii, 82. 

Hyoscyamus, alkaloids of, xx. 61. 

Impatiens, cleistogamy in, xiv, 497. | 

Indian Corn, xix, 331. 

Insectivorous plants, Darwin, xi, 69. | 

Kerguelen Island, xvi, 240. | 

Leafing, time of, and age of trees, xii, | 

233. 

Leaves, inequilateral and venation of | 

odd, xii, 298. | 

Lichens, gonidia of, xv, 155, xvii, 254. | 
reproductive organs of, xiv, 72. | 

Light, action of, on vegetation, Gray, | 

xx, 74. 

Ligustrum and Syringa, xviii, 317. 

Liliacese, revision of, xviii, 313. 

Lilies, hybridization of, xv, 151. 
North American, xvi, 75. 

Maize fodder, Johnson, xiii, 202. 

Megarrhiza, germination of, 

Ziv, 
Mesocarpex, spore-formation of, xv, | 
402. 
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Mildew, black, of walls, Leidy, xvii, 
339. 
grape-vine, xi, 414, 
Mistletoe, xiii, 238. 
destruction of trees by, xiii, 322. 
Molds, researches on, xv, 153. 
Monocotyledons, xiii, 394. 
Nevada, forests of, Sargent, xvii, 417. 
Nomenclature, Gray, xiv, 158. 
Nostochinez, xi, 239. 
Nymphea flava, xi, 416. 
Oaks of United States, xii, 153. 
Onion-smut, Farlow, xiii, 392. 
in France, xix, 76. 
Orange and olive, disease of, Farlow, 
xii, 37. 
Orchids, fertilization of, not., xiii, 395. 
new range for, xv, 153. 
Orchis rotundifolia, Gray, xiv, 72. 
Osmorrhiza Claytoni, xviii, 155. 
Oudneya, xviii, 157. 
Pandanus, observations on, xviii, 156. 
Parasites, vegetative organs of, xi, 
239. 
Penstemon, sterile filament of, xvii, 
411. 
Periodicity of vegetation, xii, 398. 
Phytography, xx, 150, 241. 
Pinus, revision of, xix, 491. 
Pithophoracee, xiv, 71. 
Plant-distribution, xvii, 176. 
Platycerium, prothallus of, xviii, 238. 
Polyembryony, true and false, xvii, 
334. 


Poplars of N. America, Watson, xv, 
135. 

Potatoes, globulin in, xx, 145. 

Primulacez, morphology of, xv, 401. 

Respiration of plants, xi, 238. 

Rocky Mountains, Hooker, xiv, 505. 

Rubus, xix, 492. 

Sapotacez, xv, 402. 

Sarracenia purpurea, xvi, 488. 

Schizzeaceze, germination of, xvi, 76. 

Scirpus, flowers in, xii, 467. 

Seeds, effect of cold on, xix, 328, 

that float in water, xi, 157. 

Self-fertilization of plants, xvii, 489. 

Shortia galacifolia re-discovered, xvi, 
483. 

Smilaceze, xvi, 325. 

Species, botanical. xix, 492. 

Staining flowers, xviii, 416. 

Sugar beet, alcohol from leaves of, 
xiii, 218. 

Sweet potato, Johnson, xiii, 197. 

Tansy, oil of, xv, 475. 

Tendrils, coiling of, xiii, 391. 

Thallophytes, cell-nucleus of, xix, 75. 

Thuret’s garden, xv, 153. 
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Tissues, morphology of, xix, 329. 

Transpiration in plants, xv, 73, 156. 

Tree-planting, xii, 73. 

Trichostema, insect-fertilization, xv, 
224. 

Ulothrix zonata, reproduction of, xiii, 
163. 

Utricularia vulgaris, xii, 398. 

Valerian, oil of, xv, 475. 

Vallisneria, rapid growth in, xiv, 243. 

Vegetation, Gilbert, xiii, 20, 99, 181. 

Vegetative organs of parasites, xi, 
239. 


Venezuela, mosses of, xviii, 316. 

Vicia, vicin from, xi, 488. 

Viola, cleistogamic flowers of, xviii, 

156. 
Weeds, pertinacity and predominance 
of, Gray, xviii, 161. 

Wheeler’s survey, xviii, 154. 

Wild flowers of America, xiv, 497. 

Willow, the weeping, xi, 69. 

See further under GEOLOGY. 
Bottomley, J. T., Dynamics, xiv, 168. 
Bottinger, phlobathen and oak-red, xx, 
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| Bremiker, C., Logarithmic Tables, xix, 


496. 
Bressa Prize, Turin Acad. Sci., xiii, 167. 
Brewer, W. H., Botany of California, xii, 
78. 

Brieger, skato!, xviii, 480. 

British Columbia, Botany of, xiv, 427. 
coal bearing rocks of, xvi, 149. 
Jurassic fossils from, xvi, 71. 
surface geology of, xvi, 147. 
Tertiary insects of, xiv, 322, xix, 

159. 
Broadhead, G. C., gold in Missouri, xi, 
150. 
barite and géthite from Missouri, 
xiii, 419. 
origin of the loess, xviii, 427. 
Brohnensieg, G. C. W., Year book of 
Botanical Literature, xiv, 160. 
Bromide, decomposition of potassic, xii, 
190. 
Bromine, action of, upon pyrotartaric 
acid, xiv, 150. 
solidifying point of, xviii, 304. 


| Brongniart, A., coal plants of China, xi, 


Bougarel, phyllic acid, extracted from | 


leaves, xiv, 483. 
Bourbonne-les-Bains minerals, xii, 150. 
Bourgoin, action of bromine upon pyro- 
tartaric acid, xiv, 150. 
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Eozoon from, xix, 324, 326. 
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143. 
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Journal, American, xvii, 409. 
notation, xv, 89, 184. 
philosophy, Cooke, xv, 211. 
reactions, velocity of, xiii, 299. 
Chemism, influence of pressure on, xiv, 
64, xvii, 166. 
influence of light on, xiv, 416. 
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Cincinnati Society of Natural History, 
Journal of, xvi, 163, xviii, 411. 
Proceedings of, xii, 477. 
Cinnabar deposits, genesis of, xvii, 453. 
Clark, A. B., Composite Indice, xii, 397. 
Clarke, A. R., figure of the earth, xix, 
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Color, sensation of, Peirce, xiii, 247. 
theory, Vogel’s, Lea, xii, 48. 
correction of telescopes, xviii, 189, 

429, xix, 109, 454. 
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minerals from, xiii, 234, xiv, 286, 
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the radiometer, xiv, 231. 

density of vapors, xiv, 484, xviii,222 

atomic weight of antimony, xv, 41, 
107. xix, 382. 
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Cornu, ultra-violet in the solar spec- 
trum, xix, 406. 
Correlation of forces, xi, 489. 
Coryphodon, see GEOLOGY. 
Cossa, dissolving action of water on 
rock, xiii, 315. 
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Cutter, E., microphotography with 
Tolles’ objective, xviii, 93. 

Cyanamide, constitution of, xiii, 462. 
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Crinoids, new Subearboniferous, xix, 

328. 
structure of, 
115, 181. 

Crustacea, Devonian from Ohio, Whit- 
field, xix, 33. 

Cupressinoxylon 
152. 

Dalmanites dentata, Barrett, xi, 153, 
200, xii, 70. 

Dana’s Manual, errata, xi, 235. 

Diamond -field, Cudgegong, xviii, 79. 

Diatryma gigantea, Cope, xi, 493, xii, 
306. 

Dinocerata, Marsh, xi, 163, xii, 60, xiv, 
358; Owen, xi, 401; Osborn, xvii,304. 

Dinosaurs, American Jurassic, Varsh, 
xiv, 87, 254, 348. 514, xvi, 411, xvii, 
86, 181, xviii, 501, xix, 253, 395. 

sternum in, Marsh, xix, 395. 

Ditroyte, xiii, 159. 

Dolerytes, iron in, Hawes, xiii, 33. 

Dolomite of southern Tyrol, xviii, 71. 

Dolomites, origin of, xii, 72, xviii, 71. 

Drift and gold in Missouri, xi, 150. 

formations in Iowa, McGee, xv, 
339. 

in New Jersey, xv, 217. 

flint implements in, xiv, 247, 

xvi, 409. 

of Virginia, flint implements in, 
xi, 195 

superposition of glacial, McGee, 
xviii, 301. 

Driftless interior of North America, 

Dana, xv, 250. 
region of Northwest, Jrving, xv, 
313. 
of Wisconsin, xv, 61, 254, 406. 

Earth, edible, from Japan, xix, 417. 

Earth, critical periods in the history 
of, Le Conte, xiv, 99. 

interior of the, Hennessy, xvi, 461. 

Earth’s axis as affected by geological 
changes, xiii, 444. 

see also Earth. 

Elephant remains in Washington Ter- 
ritory, xiii, 157, xviii, 79. 

Eocene bird, Cope, xi, 493, xii, 306. 

corals, in Italy, xi, 498. 
fauna of N. Mexico, Cope, xii, 297. 

Eolian limestone of Vermont, fossils 
in, Wing, xiii, 332, 405. 

Eozoon, nature of, Hahn, xi, 492; 
Dawson, xii, 147, xvii, 196 ; Mobius, 
xviii, 177, 240. 

and serpentine, xii, 147. 
from Brazil, xix, 324, 326. 

Erosion, Gilbert, xii, 88; Dana, xii, 192; 

by rivers, xiii, 314. 


Wachsmuth, xiv, 


taxodioides, xviii, 


Erosion by spray, Andrews, xii, 304. 
glacial, Niles, xvi, 366. 
Eruptive rocks in New Hampshire, 
Hawes, xvii, 147. 
Falls of St. Anthony, recession of, xiv, 
423. 
of the Ohio, xv, 395. 
Faults and joints, Daubrée, xv, 480. 
Feldspathic rocks, solubility of, xiii, 
315. 
Firth of Forth, voleanic rocks of, 
Geikie, xix, 414. 
Fishes, Triassic of New Jersey and 
Connecticut, xvi, 149. 
Devonian, in Russia, xi, 234. 
of Green River shales, xiv, 256, 
422. 
Footprints, Mesozoic of New Jersey, 
xviii, 232. 
from anthracite coal 
xviii, 232. 
Forest and prairie regions, origin of, 
xiii, 81. 
geography, Gray, xvi, 85, 183. 
Fortieth parallel, xiii, 309, xvi, 234. 
King, xi, 475, 494, xvii, 170; 
Pumpelly, xvii, 296. 
Fossil plants of the Sierra Nevada, 
Xv, 319, 396. 
wood from the Keokuk, Wallace, 
xv, 396. 
Fox Hills group of Colorado, Steven- 
son, Xvii, 369. 
Fruits or seeds, fossil, xi, 238. 
Fucoid from Water-lime group, xi, 150. 
Galisteo Creek, Stevenson, xviii, 471. 
Geodes of the Keokuk, Wallace, xv, 
366. 
Geological Record, 1875, xiv, 423. 
Gibraltar, geology of, xviii, 149. 
Ginkgo, recent and extinct, xix, 328. 
Glacial drift, McGee, xviii, 301. 
flint implements in, Abbott, xiv, 
247, xvi, 409. 
era, cause of cold of, Croll, xvi, 
389. 
in Great Britain, xii, 65. 
note on, xiii, 79. 
Permian or Triassic, xii, 67. 
eras of Europe, xv, 317. 
erosion of valleys, xvi, 366. 
facts of Columbia, xviii, 482. 
of Jefferson Co., N. Y.. xi, 495. 
of Lake Winnipeg, xii, 218, 
xviii, 483. 
of Pennsylvania, xi, 233. 
of Shetland Is., xiii, 155, xx, 72. 
of the Urals, xiii, 232. 
phenomena in the Permian of 
India and 8. Africa, xix, 150. 


measures, 
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Glacial flood, Dana, xii, 64, 125. 
moraines, terminal, Upham, xviii, 
81, 197. 
of New Jersey, xv, 217. 
phenomena of N. America, xiii, 
76, 79. 
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striz in Western Canada, xi, 150. | 


Glacier, damming of streams by ice 
during the melting of the great, 
Dana, xi, 178. 

fossil; of Alaska, Dall, xx, 335. 

Glaciers, movements of, xix, 425. 

of the Himalayas, xvi, 163. 
of the Swiss Alps, xiv, 240. 
Graptolites, xii, 69. 


Gravel deposits of Boone county, | 


Kentucky, Sutton, xiv, 239. 
ridges in the Merrimack valley, 
Wright, xiv, 239. 
Green Mts.. xi, 151, xix, 191, 236. 
‘*Greenstones” of Cornwall. xiii, 159. 


of New Hampshire, Hawes, xii, 


129, 395. 


Grinnell Land, quaternary of, xv, 219. | 
Glyptodendron, Ohio, Claypole, xv,302. 
Hawaii, voleanic eruptions in, xiv, 68. | 


Helderberg in Vermont and Massa- 
chusetts, Dana, xiv, 379. 
of Connecticut Valley, xiii, 313. 
Henry Mountains, xix, 17. 


Hudson River age of the Poughkeep- | 


sie slates, Dale, xvii, 57. 
Hudson River age of the Taconic 
schists, Dana, xviii, 61. 


“Hudson River Group,” Hall, xvi,482. | 


Hungary, eruptive rocks of, xii, 69. 


Huronian of Canada, Selwyn, xii, 461. | 
of Lake Superior region, xi, 206, | 


493, xii, 194, xiii, 245, xvii, 393. 
Hydrocarbons in trap, xvi, 112, 130. 
Ice-floes, in the Champlain, xi, 225. 
Igneous eruptions, Oregon, Condon, 

xviii, 406. 

Iguanodon Preswitchii, xx, 334. 
Independence shale, Iowa, xv, 460. 


Insects, early types of, Scudder, xvii, | 


72. 
Tertiary of Quesnel, xiv, 322. 


from American Tertiaries, xiv, | 


322. 


Tron ores of Pictou, Dawson, xx, 241. | 


Joints and faults, Daubrée, xv, 480. | 
Jurassic fossils in British Columbia, | 
xvi, 71. 
mammals, Marsh, xv, 459, viii, 
60, 215, 396, xx, 235. 
reptiles, Marsh, xiv, 87, 254, 348, | 
513, 514, xv, 241, xvi, 233, 411, | 
xvii, 85, 86, 181, xviii, 501, xix, | 
169, 253, 395, 491. 
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Jura-Trias of North America, W hite, 
xvii, 214. 
Kames in New Hampshire, xiv, 156. 
Kudaruyamite, xiii, 389. 
Land snails of Paleozoic, Dawson, xx, 
403. 
Lake, Great Salt, outlet of, xi, 149, 
228, xv, 65, 256, 439, xix, 341. 
Superior, eruptive copper bearing 
rocks of, xvi, 143, xx, 330. 
Huronian of, xi, 206, 493, xii, 
194, xiii, 245, xvii, 393. 

Winnipeg, discharge of, xvii, 120. 
Lakes, region of the great, xvi, 394. 
Laramie group, age of, Bannister, xvii, 

243. 
of Colorado, xviii, 129. 
Lignitic beds, age of, xi, 147, 496, xii, 
146. 
of Judith River, xiv, 154. 
Limestone of Westchester county, 
Dana, xx, 21, 194, 359, 450. 
Limonite ore beds, Dana, xiv, 132. 
Lingula in the Trenton, Whitfield, xix, 
472. 
Lingulella ceelata, Ford, xv, 127. 
Lithological characters, use of, Dana, 
xiv, 259, 384. 
Loess of Minnesota, Winchell, xvii, 
168. 
of Mississippi Valley, xviii, 106, 
427. 
of the Missouri, Todd, xviii, 148. 
of Northern China, xiv, 488. 
of the Rhine and Danube, xiii,383. 
origin of, Richthofen, xiv, 488; 
Broadhead, xviii, 427; Hilgard, 
xviii, 106; Pumpelly, xvii, 133; 
Todd, xviii, 148. 
London, rocks under, xviii, 151. 
Long Island, heights on, xiii, 235, 403. 
water-courses on, xiii, 142, 215. 
Lower Carboniferous in Ohio, Andrews, 
xviii, 137. 
Loxolophodon, lower jaw of, Osborn 
and Spier, xvii, 304. 
Maclurea magna in the Barnegat lime- 
stone, Whitfield, xviii, 227. 
Mammals, Tertiary, Marsh, xi, 163, 
249, 335, 425, xii, 59, 401, xiv, 81, 
249, 352, xvii, 499; Cope, xii, 297, 
xv, 56, xviii, 236, xix, 155, 252. 
Jurassic, Marsh, xv, 459, xviii, 
60, 215, 396, xx, 235. 
Man, antiquity of, xix, 319, 323. 
and mammalia in Robin-Hood 
Cave, xii, 223. 

in Lower Pliocene, xii, 147, 
Marbles, Carrara, xii, 147. 

Mascarene of New Brunswick, xii, 218. 
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Mesozoic of Virginia, xvii, 25, 151,229. 
red shules, fishes of, xii, 223. 
Metadiabase, see Greenstones. 
Mexico, the Huasteca, Kimbull, xii, 
277. 
Microdiscus speciosus, Ford. xiii, 141. 
Minnesota valley, origin of, xvi, 417. 
Miocene in Southern New Guinea, 
xiii, 157. 
Mississippi valley. origin of, xvi, 417. 
loess of, Hilgard, xviii, 106. 
Moa in New Zealand, xi, 330, 
Moraines, see Glacial. 
Moravia, bone cave in, xviii, 235. 
Mosasauroid reptiles, Marsh, xix, 83. 
Mountains, origin and structure of, 
Powell, xii, 414; Gilbert, xii, 16, 85; 
Dutton, xii, 142; Darwin, xvii, 320; | 
Le Conte, xvi, 95; Dana, xvii, 325. 
Musk ox in the Rhine loess, xv. 398. 
Nebraska, physical geography and 
geology of, Aughey, xix, 412. 
Nereidavus varians, Grinnell, xiv, 229. 
New Caledonia, xi, 151. 
New Hampshire, xiv, 316, xvi, 399. 
eruptive rocks in, Hawes, xvii, 


New Haven, drift deposits, Dana, xii, | 
125. 
New Mexico, Stevenson, xviii, 471. 
New Jersey, flint implements in drift | 
of, xiv, 247, xvi, 409. 
New York, Southern, Hall, xii, 300. 
Obolella chromatica, Billings, xi, 176. | 
Odontornithes, Marsh, xi. 509, xiv, 85, | 
349, xvii, 266, xx, 149. 
Oil-wells of Pennsylvania, xvi, 393. | 
Oil-sands of Pennsylvania, xix, 415. 
Oldhamia in Wisconsin, xii, 226. 
Olenelius asaphoides, Ford, xv, 129. 
Orbiculoidea conica, Dwight, xix, 452. 
Ore-bearing rocks of Colorado, xii, 71. | 
Oregon, Miocene fauna of, Cope, xix, 
155, 252. 
Paleozoic fossils, catalogue of, xiii, | 
389, xiv, 156. 
with serpentine, xi, 491. 
of Arizona, xx, 221. 
on 40th parallel, King, xi, 475. 
of Pennsylvania, xiii, 384. 
Pantotheria, Marsh, xx, 239. 
Pennsylvania, crystalline 
Eastern, Hail, xix, 413. 
surface geology of, Stevenson, xv, 
245. 
Permian flora of Penn., xix, 487. 
of Arizona, xx, 221. 
Petroleum, origin and yield of, xix, 
168. 
Phosphates in rocks, xiii, 234, 


rocks of 


GENERAL INDEX. 


[28 


GEOLOGY — 


Plants as registers of geological age, 

Dana, xi, 407, 497. 

referred to Cretaceous, age of, xi, 
497. 

coal, of China, xi, 66. 

new species from Virginia, xi, 66. 

of the world before man, Sapor- 
ta’s, xvii, 270. 

Plateaus of Utah, Powell, xx, 63. 

Polar expedition, xvi, 139, 140. 

Porcelain rocks of Japan, xiii, 389. 

Porphyry of Marblehead, xi, 495. 

Port Jervis, Lower Helderberg ol, xiii, 
385. 

Poughkeepsie, fossils in the vicinity 
of, Dale, xvii, 57; Dwight, xvii, 389, 
xix, 50, 451. 

Pre-Cambrian rocks in Europe and 
America, Hunt, xix, 268. 

Primordial fossils, Ford, xi, 369, xv, 
124, 

from New Foundland, Whiteaves, 
xvi, 224. 

of Scandinavia, xii, 64. 

of Rocky Mts., xii, 62. 

Propylyte, xiii, 311. 

Protichnites, Chapman, xiv, 240. 

Protocyathus, Ford, xv, 124. 

Pteranodontia, Marsh, xi, 501, xii, 479, 
xiv, 348. 

Pterichthys Canadensis, Whiteaves,xx, 
135. 

Pterodactylus montanus, Marsh, xvi, 
233. 

Quebec Group, Selwyn, xviii, 481. 

Reptiles, Triassic, with features of 
mammals, xi, 330. 

Rhine and Danube, loess of, xiii, 383. 

Rhyolyte, xiii, 312. 

Richmond infusorial stratum, xi, 493. 

Rivers, detritus of, xii, 462. 

old of California, xviii, 146, xix, 
176. See further, Hrosion. 

Rock disintegration, secular, Pumpelly, 
xvii, 133. 

Rocks, characters distinguishing, xvi, 
335, 431. 

effect of moisture on strength of, 
xvi, 151. 

of Quincy and Rockport, xvi, 153. 

schistosity in, xii, 148. 

Rocky Mountains, age of, Peale, xiii, 
172, 388; Stevenson, xiii, 297. 

Rondout, the fault at, xvii, 293, 409. 

Roofing slate of Pennsylvania, Hud- 
son River fossil in, Lesley, xix, 71. 

Salt, at Wyoming, N. Y., xvi, 144. 

regions of Goderich, Canada, xiii, 
231. 
of India, xii, 462, xix, 450. 
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Sandbars of Wisconsin river, xiii, 154. | 
Sauranodonta, Marsh, xvii, 85, xix, | 
169, 491. 
Schistosity, experiments on, xii, 148. 
Seal from the Leda clay, xv, 220. 
Seasons, and growth-rings, xiv, 394. 
Serpentine and Eozoon, xii, 147. 
limestones of N. York, xii, 298. 
in fossiliferous rocks, Dawson, 
xvii, 327. 
Siberian Steppes, xv, 65. 
Sigillaria lepidodendrifolia, xvi, 151. , | 
Silicate, native gelatinous, xviii, 72. | 
Silurian dioryte, etc., in Newfound- 
land, xii, 225. 
fossils in limestone of, Pennsyl- 
vania, xv, 261. 
plants, xv, 149, 219, 302. 
Solenopleura, new, Ford, xv, 126. 
South America, former extension | 
northward of, Agassiz, xviii, 230. | 
Spirifer leevis, life history of, Williams, | 
xx, 456. 
Spitzbergen, xii, 65. 
Stegosauria, Marsh, xiv, 513, xix, 253. | 
Stromatopora, xiii, 157, xvi, 149, xviii, | 
240, 409. 
Stylacodon gracilis, Marsh, xviii, 60. 
Stylolytes, origin of, xvii, 68. 
Syenite, liquid carbonic acid in, Hawes, 
xvi, 324. 
Syenitic mountains of Ditro, xiii, 159. 
Taconic rocks, age of, Dana, xvii, 375, | 
xviii, 61, 227, xix, 236; Hitchcock, | 
xix, 236. 
system, list of papers on, Dana, | 
xix, 153. | 
western limit of, Ford, xix, 225. | 
Tejon group, age of, Cooper, xiv, 321, | 
| 


Terrace levels in Pennsylvania, xvi, 
68, 142. 
Terraces in British Columbia, xvi, 148. | 
Tertiary in Mass. Bay, xviii, 148. | 
lake basin, new, Grinnell and | 
Dana, xi, 126. 
rocks on the Grand Bank and | 
George’s Bank, Verrill, xvi, 323. 
Theriodont, new, xx, 334. 
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Trilobites, appendages of, Walcott, xiii, 
233, xiv, 494. 
monograph of, xiii, 80. 
embryonic, Ford, xiii, 265. 
Uinta and Wahsatch ranges, King, xi, 
494, 
Uintacrinus socialis Grinnell, xii, 81. 
Uniformitarianism, Ramsay, xx, 339. 
Utica slate, fossils of, xviii, 152. 
Vermont and Berkshire, Dana, xiv. 
37, 132, 202, 257. 
Wing’s discoveries in, Dana, xiii, 
332, 405, xiv, 36. 
Vertebrate life, American, Marsh, xiv, 
337. 
Vertebrates from Lignitic beds, Cope, 
xiv, 154. 
from Montana, Cope, xiii, 316. 
of New Mexican Eocene, Cope, 
xii, 291. 
Virginia, geology of, Campbell, xviii, 
16, 119, 239, 435. 
Mesozoic strata of, Fontaine, xvii, 
25, 151, 229. 
vespertine strata of, xiii, 37, 115. 
Volcanic phenomena of the Alps, xii, 
69 


Volcanoes, extinct, about Lake Mono, 
Le Conte, xviii, 35. 

Wappinger valley limestone, fossils in, 
Dwight, xvii, 389, xix, 50, 451. 

Waverly group in Ohio, Hicks, xvi, 
216; Orton, xviii, 138. 

Westfield during Champlain period, 
Diller, xiii, 262. 

West Rock, note on, xiv, 158. 

White Mountains, xiv, 317, 319. 

Wing’s discoveries in Vermont, Dana, 
xiii, 332, 405. 

Yellowstone Park, fossil forests of, 
xvii, 409. 

Yucatan coral reefs, xvi, 70. 


Georgia, Agricultural Report, xiii, 245. 


Catoosa County geology, xviii, 475, 
xx, 332. 
Geological Report, xi, 229. 


Geyser, water and gas, Ashburner, xviii, 
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Theriodonts, Permian, Owen, xii, 224. | Gibbs, J. W., equilibrium of heterogene- 


Tillodontia, Marsh, xi, 249. 
Time, estimation of, Reade, xiii, 314. 
Trap, garnets from, Dana, xiv, 215. 
of New Jersey, Russell, xv, 277. 
Triarthrus Becki, xviii, 152. 


ous substances, xiii, 380, xvi, 441. 


vapor-densities, xviii, 277, 371. 


| Gibbs, W., complex inorganic acids, xiv, 
61. 
| Gibraltar, geology of, xviii, 149. 


Triassic in New Jersey and the Con- Giesecke’s travels in Greenland, xix, 416. 


necticut valley, xvii, 328. 
Triassico-Jurassic fossils of Colorado, | 
xix, 490. 
Trilobite at Trenton Falls, xi, 494. 
new, Barrett, xi, 153, 200. 


| Gilbert, G. K., outlet of Great Salt Lake, 
xi, 228, xv, 256, xix, 341. 


mountain-building and erosion, xii, 
16, 85. 
outlet of Lake Bonneville, xix, 341. 
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Gilbert, J. H., points in connection with 
vegetation, xiii, 20, 99, 181. 


Gilbrest, W. H., Helianthus annuus, xix, | 


329. 
morphology of vegetable tissues, 
xix, 329. 


Gill, T., new American Chimera, xv, 226. | 


Gillmore, Q. A., on Building Stones, xi, 
160. 
Girard, A., hydrocellulose, xi, 483. 
Gissler, C. F., Anatomy of Amblychila, 
xviii, 158. 
Glacial, see under GEOLOGY. 
Glacier, incipient of White Mountains, 
xx, 329. 
Glaciers of the Himalayas, xvi, 163. 
streams beneath, xii, 395. 
Gladstone, decomposition of alcohol by 
aluminum and its iodide, xi, 484. 
copper-zinc couple and nascent hy- 
drogen, xvi, 381. 
Glan, density and light-absorbing power, 
xv, 394. 
density of the light ether, xviii, 404. 
Glass, circle for measuring angles, xii, 
112. 
composition of volcanic, xviii, 134. 
is it impervious to gases? xiii, 464. 
optical constants of, Hastings, xv, 
269. 
Globulin in potatoes, xx, 145. 
Glucinum, specific heat of, xvi, 384. 
Glycerin crystallized, xii, 293. 
Glycogen, oxidation product of, Chitten- 
den, xi, 395. 
Glyoxalyl-urga, decomposition of, xiii, 
463. 
Gobi, C., algee of the White Sea, xvii, 71. 
Godlewski, etiolated plants, xvii, 494. 
Gebel, K., Gymnogramme, xv, 156. 
Gessmann, cane-sugar in early amber 
cane, xvii, 488. 


Gold, artificial crystals of, Chester, xvi, | 


29. 


chloride, compounds of with urea, | 


xx, 62. 


Goldberg, action of bleaching powder on | 


ethyl] alcohol, xviii, 142. 


Goldmark, H., atmospheric electricity, | 


xvi, 52. 


Goldschmidt, new vapor density method, | 


xiv, 66. 
idryl, xv, 144. 
Goldsmith, #., amber and asphaltum 
from Vincenttown, N. J., xvii, 410. 


Goldstein, E., electric discharge in rare- | 


fied gases, xx, 431. 

Goodale, G. L., botanical notices, xi, 
414, xv, 156, 403, xvi, 485, xvii, 488, 
494, xviii, 73. 

Wild Flowers of America, xiv, 497. 


| Goode, G. B., catalogue of reptiles and 
| fishes of the Bermudas, xiv, 289. 
two new species of fishes, xiv, 470. 
east-coast fishes, xvii, 39. 
on two re-described fishes, xvii, 340. 
Fishes of Bermudas, not., xii, 239. 
American Fisheries, not., xix, 333. 
Goodyear, W. A., earthquake at San 
| Salvador, 1879, xix, 415. 
| Coal Mines of Western Coast of 
| United States, xiv, 156. 
Gould, B. A., photographs at Cordoba 
| Observatory, xv, 230. 
letter from, xv, 468. 
sine-formula for the diurnal varia- 
tion of temperature, xix, 2!2. 
southern comet of Feb., 1880, xix, 
396. 
Climate of Buenos Ayres, xvii, 83. 


| rosolic acid, xi, 217. 
| Graduated circles, rock-crystal for, xiii, 
216. 

| Grafen, phanerogamic parasites, xi, 239. 

| Graham, T., Chemical and Physical Re- 

| _ Searches, xiv, 152. 

| Grand’eury, Carboniferous flora, xiii, 222. 

| Gravitation, LeSage’s theory of, xv, 146. 

Gravity, determination of, Mendenhall, 
xx, 124. 
measurements of, xix, 487. 
pendulum experiments, xx, 327. 

Gray, A., botanical notices, xi, 69, 153, 
235, 325, 414, xii, 73, 153, 232, 39%, 
467, xiii, 81, 236, 320, 391, 469, xiv, 
72, 158, 426, 497, xv, 67, 151, 219, 
221, 318, 400, 404, 482, xvi, 72, 155, 
237, 325, 403, 483, 487, xvii, 69, 176, 
334, 410, 488, xviii, 154, 236, 311, 414, 

| 485, xix, 157, 328, 418, 491, xx, 150, 

241, 

| Naudin on the heredity and varia- 

| bility of plants, xi, 153. 

heteromorphism in Epigzea, xii, 74. 

| 

| 

| 

| 

| 


coloration and environment, xii, 467. 

flowers in Scirpus, xii, 467. 

Elliott’s Botany, xiii, 81, 392. 

homogone and heterogone flowers, 
xiii, 82. 

Darwin on cross- and self-fertiliza- 
tion, xiii, 125. 

dextrorse and sinistrorse, xiii, 236, 
391, xx, 246. 

Helianthus tuberosus, xiii, 347. 

female flower of Gnetum gnemon, 
xiii, 469. 

germination of the genus Megar- 
rhiza, xiv, 21. 

botanical nomenclature, xiv, 158. 

botanical necrology, xv, 225, 484, 
xvii, 177, xix, 76, 421. 


7 Grebe, synthesis of chrysene, xviii, 143. 

: 
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Gray, A., barberry in New England, xv, 
482. 
forest geography and archzology, 
xvi, 85, 183. 
Shortia galacifolia 
xvi, 483. 
Dr. Jacob Bigelow, xvii, 263. 
pertinacity of weeds, xviii, 161. 
electrical currents in plants, xviii, 
414, 
action of light on vegetation, xx, 74. 
DeCandolle’s phytography, xx, 150, 
241. 
Botanical Contrib., noticed, xi, 325. 
Darwiniana, noticed, xii, 235. 
Synoptical Flora, xv, 400. 
Structural Botany, xviii, 73. 
Great Britain, Glacial era in, xii, 65. 
Lakes, see Lakes. 
Green, A. H., Physical Geology, xii, 71. 
Greene, D., paper dome for an astro- 
nomical observatory, xvii, 55. 
Greenland, explorations in, xix, 416. 
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Loomis, E., contributions to meteorol- 
ogy, “i, 1, 20, 1, xiii, 1, xiv, 1, xy, 1, | 

xvi, 1, xvii, 1, xviii, 1, xix, 89, xx, 1. 
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Matthey, M.G., standard meter, xiii, 149. 

Matzger, W. O., fossil elephant in Wash- 
ington Territory, xiii, 157. 

Mauna Loa, eruptions of, xiv. 68, xx, 71. 

Maw, G., region of the Great Lakes, xvi, 
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Merriman, M., Method of Least Squares, 
xv, 79. 
Merz, synthesis of formic acid, xv, 211. 
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Cambridge, November 3, 1877, xv, 
158. 
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Methyl-violet, new synthesis of, xviii, 
221. 
Metric System, xiii, 244. 
Meusel, nitrites from bacteria, xi, 53. 
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| Mineralogical communications, xv, 482. 
| Society of France, xvi, 155. 
| Mineralogy, Journal of, xii, 152, xiii, 162. 
MINERALS— 
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Amber from New Jersey, xvii, 410; 
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| 364; Anthracite of Pennsylvania, xv, 

66; Apatite, Canadian, xviii, 485; do. 
| in trap of New Haven, xiv, 217; do. 
| containing manganese, Penfield, xix, 
| 367; Aragonite, on meteoric iron, 
| Smith, xii, 107; Asphaltum from New 
| Jersey, xvii, 410; Autunite, xiv, 496. 
| Barcenite, Mallet, xvi, 306; Barite, 

Missouri, Broadhead, xiii, 419; Bast- 
nisite, Allen and Comstock, xix, 390; 
Beccarite, xx, 73; Bernardinite, Still- 
man, xviii, 57, xx, 93; Bhreckite, xviii, 
484; Biotite, lithiferous, xi, 431; Bo- 
racite, xviii, 485; Bravaisite, xvi, 155; 
Brookite, xi, 234. 

Cacoxenite, L. Superior, xvii, 333; 
Calcite, xiv, 217; Calcite and quartz, 
E. S. Dana, xii, 448; Calcozincite, xii, 
231; Callainite, xiii, 295; Cassiterite, 
xx, 56; Chabazite, xviii, 49, 72; 
Chalcomorphite, xii, 150; Childrenite, 
| xix, 315, 316; Chondrodite, xi, 139, 
xii, 229; Chromic iron, xi, 152; 
Chrysolite, titaniferous, xvii, 334; Cin- 
nabar, Christy, xvii, 453; Clinocrocite, 
xviii, 484; Clinopheite. xviii, 484; 
Coloradoite, xiv, 423; Columbite, xiii, 
361, 362; Cuprocalcite, xii, 396; Cy- 
matolite, Julien, xvii, 398, xix, 238; 
Brush and Dana, xx, 267. 

Damourite, xvii, 176; Danburite, 
xx, 111; Daubréelite, Smith, xii, 109, 
| xvi, 270; Daubreite, xii, 396; Dickin- 
sonite, xv, 399, xvi, 114, xvii, 366; 
Dolomite, xii, 72; Durangite, Brush, 
| xi, 464; Hanks, xii, 274; Dysanalyte, 
| xiv, 243. 

Eggonite, xviii, 483; Enstatite rock, 

8. Africa, xvii, 334; Enysite, xiii, 162; 

Eosphorite, Brush and Dana, xv, 398, 

xvi, 35, xvii, 366, xviii, 47, xix, 316; 

Epidote, xviii, 485; Euchlorite, xii, 

231; Eucryptite, Brush and Dana, xx, 

266; Euxenite, xiii, 365, 369. 

Fairfieldite, xvi, 123, xvii, 359, 367; 

Feldspar, red, xx, 335; Feldspars, 
| new method of determining, Szabd, 
| xiv, 241; Fergusonite, xiii, 367, 369, 

xx, 57, 150; Ferrotellurite, xiv, 424; 
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Fillowite, Brush and Dana, xvii, 363, 
367; Fireblende, xvii, 334; Franklin- 
ite and spinel group, Seyms. xii, 210; 
Fredricite, xx, 72; Friedelite, xii, 151; 
Friseite, xvi, 398. 

Garnets from trap of New Haven, 
Conn., Dana, xiv, 215; Garnierite, xi, 
152, 235; Gmelinite, N. Scotia, Howe, 
xii, 270; Gothite, Missouri, Broadhead, 
xiii, 420; Grahamite, Kimball, xii, 277; 
Graphite in Canada, xvi, 148; Guan- 
ajuatite, xiii, 319, xv, 294; Guejarite, 
xx, 73; Gummite, xiv, 496, xviii, 153; 
Gypsum of Hillsboro, xvi, 148. 

Hamartite, xix, 391; Hannayite, 
xvii, 487 ; Hatchettolite, xiii, 365, 369, 
xiv, 128; Haughtonite, xviii, 484; 
Henwoodite, xiii, 162; Hermannolite, 
xi, 140, xiii, 390; Herrengrundite, 
xviii, 484; Hetzrolite, Moore, xiv, 
423; Hibbertite, xvi, 398; Hofmann- 
ite, xviii, 484; Homilite, xv, 318; 
Hornblende, xvi, 397; Huantajayite, 
xii, 396; Hullite, xvi, 398; Huntilite, 
xvii, 486; Humite, xii, 229; Hydro- 
castorite, xiii, 318. 

Ihleite, xii, 151; Icnite, Purnell, 
xvi, 153; Iron in dolerytes, Hawes, 
xiii, 33; native of Greenland, xviii, 72. 

Jarosite with gold, xviii, 73. 

Keatingine, xii, 231; Killinite, xix, 
239, xx, 274; Krennerite, Rath, xv, 
482; Kroénkite, xii, 396. 

Labradorite of Mt. Marcy, xiv, 241; 
Lawrencite, xiii, 318; Lepidolite, xv, 
150, xvii, 176, 333; Lepidomelane, 
xv, 150, xvii, 176; Leucomanganite, 
xviii, 484: Leucoxene, xvi, 396; Lint- 
onite, xix, 122; Lithiolite, xv, 482, 
xvi, 33; Lithiophilite, xv, 481, xvi, 
33, 118, xvii, 228, 367, xviii, 45, 46; 
Louisite, xviii, 484; Luckite, xx, 73; 
Ludlamite, xiii, 318. 

Magnetite, xiv, 217; Magnolite, xiv, 
424; Malinowskite, xii, 397; Mallard- 
ite, xx, 73; Mangantantalite, xix, 132; 
Margarite, xv, 150, xvii, 176; Melan- 
ite, avalysis, xiv, 216; Meroxene, xv, 
150, xvii, 176; Micas, crystallization 
of, xv, 150; Microcline, xx, 273; Mi- 
crolite, xiii, 368; Mixite, xx, 73; Mot- 
tramite, xii, 466; Muscovite. xv, 150, 
xvii, 176, xix, 239, xx, 272. 

Newberyite, xvii, 487; Niccolite, 
xvi, 152; Nickel, estimation of, xiv, 
178; Noumeite, xi, 235. 

Ontariolite. xx, 56; Onyx, Mexican, 
xii, 466; Opal, xiii, 326; Orizite, xx, 
73; Orthoclase, Williams, xi, 273; 
Ozocerite in Utah, Newberry, xvii, 340. 
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Paracolumbite, xx, 56; Paragonite, 
xv, 150, xvii, 176; Parailmenite. xx, 
56; Pagodite, green, xx, 57; Peck- 
hamite, Smith, xx, 136; Peganite, 
identity of, Chester, xiii, 295; Pelag- 
ite, xiii, 318; Pelhamine, xii, 231; 
Perofskite, xix, 157; Petalite, com- 
position of. vii, 333 ; Pinite in Mass., 
Crosby, xix, 116; Phacolite and see- 
bachite, xi, 152; Phillipite, xii, 396; 
Phlogopite, xv, 150, xvii, 176; Phos- 
phuranylite, xviii, 153; Plagiocitrite, 
xviii. 484; Plagioclase, optical prop- 
erties of, xix, 157; Protovermiculite, 
xvi, 152; Pseudobrookite, xvi, 398; 
Pseudonatrolite, xx, 73; Psittacinite, 
Genth, xii. 35; Pyrophosphorite, xv, 
49; Pyrostilpnite, crystalline system 
of, xvii, 334; Pyroxene, xiv, 217, xvi, 
397; Pyrrhotite, composition, etc., 
Harrington, xi, 387, twin of, E. S. 
Dana, xi, 386. 

Quartz, xiii, 234, xv, 305, xix, 239; 
and calcite, #. S. Dana, xii, 448. 

Randite, xvii, 487; Reddingite, xvi, 
120, xvii, 365, 367; Reinite, xviii, 
484; Rensselerite in Canada, xvi, 
148; Rhodochrosite, Brush and Dana, 
xviii, 50; Rogersite, xiii, 367, 369; 
Roscoelite, xii, 31, 32, 466; Ruther- 
fordite, xx, 57. 

Salt, rock, Wyoming, N. Y., xvi, 
144; Samarskite, xi, 201, xiii, 234, 
362, 369, 390, xiv, 509, xv, 220; anal- 
ysis of, xiv, 71, 130; Saussurites, anal- 
yses of, xvi, 341, 395; Scapolite, xx, 
54; Scapolites, chlorine in, Adams, 
xvii, 315; Scheelite containing gold, 
xiii, 451 ; Schraufite, xi, 152 ; Seebach- 
ite, xi, 152; Selwynite, xi, 235; Sepi- 
olite, fibrous, Chester, xiii, 296; Ser- 
pentine. xi, 234, 4%i; Silaonite, xiii, 
319; Silica, crystallization of, xvi, 
154; Silicate, native gelatinous, xviii, 
72; Sipylite, Mallett, xiv, 397; ytterbia 
in, xvii, 167; Sphzerocobaltite, xiv. 
243; Spodumene, xvii, 333, xix, 237, 
xx, 257. 351; Staurolite, xi, 384, xx, 
56; Strengite, xiii, 318, xvi, 152; 
Stiitzite, xvi, 398; Sylvanite, analysis 
of, Clarke, xiv, 286; Szaboite, xvi, 399. 

Tantalates, American, Comstock, xix, 
131; Tantalite, Alabama, xiv, 323, xv, 
203; Tellurite, xiv, 424; Tetrahedrite, 
xv, 318, xvii, 401; Thomsonite from 
Minnesota, xix, 122; Titanomorphite, 
xix. 156; Torbernite, xiv, 496; Tour- 
maline, Williams, xi, 273; Tridymite, 
xv, 66, xvi, 154; Triphylite, enfield, 
xiii, 425, xvii, 226; Triploidite, Brush 
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aud Dana, xv, 398, xvi, 42, xvii, 366; 
Tripoli, Carboniferous, in Indiana, xii, 
307; Troilite, xi, 68; Tysonite, xix, 
390. 

Uraconite, xiv, 496; Uraninite, xiv, 
496, xix, 220; Uranocircite, xiv, 242; 
Uranotil. xviii, 153; Urusite, Frenzel, 
xviii, 72. 

Vanuxemite, xii, 231; Variscite, 
xiii, 295, xv, 207; Venerite, xiv, 242; 
Vreckite, xviii, 484. 

Wattevillite, xviii, 484; Werthe- 
manite, xii, 396; of Bourbonne-les- 
bains, xii, 150; Whetstone, composi- 
tion of, xviii, 412; Wollastonite, crys- 
tals, Root, xix, 239. 

Xantholite, xviii, 484. 

Yttrotantalite, xiii, 369, xx, 56. 

Zine, native, Marks, xi, 234; Zinn- 
waldite, xv, 150, xvii, 176. 

Minerals in Fairfield county, Brush and 
Dana, xvi, 33, 114, xvii, 359, xviii, 45, 
xx, 257, 351. 

Minerals, artificial, Daubrée, xii, 150, 
xviii, 151. 

Minks, A., gonidia of lichens, xvii, 254. 

Das Microgonidium, xix, 158. 

Minnesota Acad., Bull., xii, 478, xv, 407. 

Geological Reports, xii, 149, xiv, 
422, xvii, 168, xviii, 483. 

loess of, Winchell, xvii, 168. 

zeolites of Cook Co., xix, 122. 

River, valley of, xvi, 417. 

Mirrors, magic, of Japan, xvii, 483. 

Mississippi, borings in delta, Hilgard, 
xvii, 252. 

report on bridging, xvi, 407, 417. 

Missouri, archeology of, xx, 435. 

drift in, xi, 150. 

lead of, xiii, 468. 

magnetic survey of, xix, 234. 

minerals from, xiii, 419. 

University, Contributions from Lab- 
oratory of, xiii, 468. 

Mitchell, M., Jupiter and its satellites, xv, 
38. 


satellites of Saturn, xvii, 430. 
Mixter, W. G., ethylidenargentamine- 
ethylidenammonium nitrate, xiv, 195. 


amylidenamine silver nitrate, xv, | 
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ethylidenamine silver sulphate, xvii, 
27 


Mobius, K., on Eozoon, xviii, 177, 240. 
Moissan, amalgams of chromium, etc., 
xvii, 402. 
Mojsisovies, E., work by, not., xi, 412. 
dolomite of southern Tyrol, xviii, 71. 
Molecule, effective action of, Norton, xvii, 
346, 433. 
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Molecule, free path of, Hodges, xix, 222. 
variability of, Norton, xvii, 183. 
| Molecules, dimensions of, xvii, 407. 
| new series of, xvii, 477. 
| size of, Hodges, xviii, 135. 
| Molecular pressure, lines of, Crookes, 
| xvii, 218. 
| structure, xv, 276, 477, xvi, 247. 
volumes, Clarke, xiii, 292. 
weights and heat-absorbing power 
| of chemical substances, xiii, 217. 
Mold, see BOTANY. 
| Montana, fossil vertebrates, xiii, 316. 

Tertiary lake basir in, xi, 126. 
Moon, Hansen’s tables of, xiii, 87. 

motion of, Newcoms, xiv, 401; Stock- 

well, xviii, 387, xix, i, xx, 95. 

motion of the perzvee of, xiv, 75. 

zodiacal light of, <v, 88, 231. 
Moore, G. F.. heterolite, xiv, 423. 
| Moravia, bone cave in, xviii, 235. 
| Morley, E.W., oxygen i» the air, xviii, 
168. 

Morse, E. S., Japanese Lingula and shell 
mounds, xv, 156. 
extension of the coiled arms in 
Rhynconella, xvii, 257. 
Shell Mounds of Omori, xviii, 418. 
Mosandrum, Smith, xvi, 384, xvii, 62. 
Mosely, H. N., Notes by a Naturalist on 
the Challenger, xvii, 497. 

Mound-builders, crania of, McGee, xvi, 
458. 

Mounds of northeastern Iowa, McGee, 
xvi, 272. 

Mount St. Elias, height of. xi, 77, 242. 

Washington, meteorology of, xvii, 

%, xviti, 1. 
points visible from, xiv, 331. 
Mountains, origin and structure of, Dar- 
win, xvii, 320, Dana, xvii, 325, Dut- 
ton, xii, 142, Gilbert, xii, 16, 85, Le- 
Conte. xvi, 95, Powell, xii, 414. 
Mucorini, as the source of mineral coal, 
xx, 150. 
Mudge, B. F., Geol. of Kansas, xviii, 236. 
Mulder, action of hypo-chlorous oxide on 
| ethylene, xvii, 246. 
| Miller, F. v., Phytographize Australie, 
| xii, 156. 

Plants of Victoria, xviii, 23’. 

Atlas of Eucalypts, xviii, 485. 

Index to 1st ed. of Linnzeus, xx, 157. 
Miller, H. W., aurora borealis, xx, 63. 
Muir, action of saline solutions on lead, 
| xiv, 411. 
| Mintz, alcoholic fermentation, xvi, 320. 

Murray, J., sea-bottom, xii, 255. 
Musculus, constitution of starch, xvi, 317. 

Museum of Comparative Zoology, Me- 
 moirs of, xvii, 415, xx, 70. 


504 


Museum, National, Bulletins, xii, 71, 
158, 239, xiv, 426, xv, 486, xvii, 340. 
Proceedings of, xvi, 406. 
N. Y. State, report, xx, 74. 
Nouvelles Archives du, xviii, 317 
Peavody, report of, xvi, 409. 
Museums, new American, xiv, 76. 
Music, just intonation in, Poole, xv, 359. | 


N 
Nakamura, sulphur in coal, xix, 229. 
Naphthalene, xii, 138. 
Naphthalenes, new, xiii, 148. 
Naturalists’ Directory, 1878, xvi, 163. 

Quarterly. xix, 252. 

Naudin. heredity in plants, Gray. xi, 153. 
Naumann, vapor densities, xv, 208. 
Naumann, C. F., Mineralogy, xiv, 424. 
Nautical almanac for 1880, xiv, 327. 
Nebraska, geology of, xix, 412. 

Nebula, changes in, Holden, xi, 341. 

motion of, Holden, xiv, 433. 

of Orion, photographs of, Draper. 

xx, 433. 
Nebulz, new planetary, Pickering, xx, 
303. 
Nebula-photometer, Pickering, xi, 482. 
Nebular hypothesis and satellites of 
Mars, Kirkwood. xiv, 327. 
Neesen, the radiometer, xiii, 466. 
Nelson, E. T., origin of stylolites, xvii, 68. 
Neptune and its satellite, xi, 159. 
Neptunium, a new element, xiii, 373. 
Nerves, rate of transmission through, 
xv, 413. 
Nervous action, periodic character of, 
Garver, xx, 189. 
Neubauer, Analysis of Urine, xviii, 70. 
Nevada, forests of central, xvii, 417. 
Comstock lode, heat of, xvii, 289. 
Newberry, J. S., fossil fishes from Trias 
of New Jersey and Conn., xvi, 149. 
ozocerite in Utah, xvii, 340. 
Ohio Geol. Report, xi, 409, xvii, 331. 
Atlas, xviii, 409. 

Macomb Geological Report, xii, 220. 
New Britain group, chalk in, xx, 333. 
New Brunswick, Mascarene series, age 

of, xii, 218. 
New Caledonia, geology of, xi, 151. 
Newcomb, S., Croll’s Climate and Time, 
xi, 263. 
Uranian and Neptunian systems, xi, 
159. 
investigation of corrections to Han- 
sen’s tables of the Moon, xiii, 87. 

mean motion of the moon, xiv, 40]. 

recurrence of solar eclipses, xx, 79. 
Newfoundland, ice-work in, xiii, 155. 

Primordial fossils from, xvi, 225. 
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Newfoundland, Silurian of, xii, 225. 
New Guinea, Miocene in, xiii, 157. 
New Hampshire, large bowlders in, xiv, 
495. 
Connecticut Valley, Upham, xiv, 
459. 
drift in, xv, 149. 
eruptive rocks in, xvii, 147. 
Geological Reports, xiv, 240, 316, 
xv, 149, xvi, 152, 399. 
granite of, xiv, 318. 
greenstones of, xii, 129, 395. 
Helderberg of Conn. Valley, xiii, 
313. 
iron in dolerytes of, xiii, 33. 
leucoxene in diorites of, xvi, 396. 
lithology of, xvi, 152. 
Relief Geological Map of, xx, 72. 
snow-mass of Tuckerman Ravine, 
xx, 329. 
New Jersey, amber and asphaltum from, 
xvii, 410. 
Agricultural Report, xiii, 482. 
Catulogue of Plants of, xiv, 498. 
clay deposits, xv, 316. 
coralline limestone from Montague, 
xv, 370. 
drift in, xv, 217, xvii, 332. 
flint-implements in drift of, xiv, 247, 
xvi, 409. 
footprint in mesozoic of, xviii, 232. 
Geological Reports. xi, 498, xiii, 
231, xv, 216, 316, xvii, 332, xix, 489. 
hydro-carbon in trap of, xvi, 112. 
pseudomorphs after anorthite, xvi, 
364. 
rainfall of, xiii, 231. 
terminal moraine, xv, 217. 
trap sheets of, Russell, xv, 27. 
Triassic fishes of, xvi, 149. 
New Mexico, Eocene vertebrates of, xii, 
297. 
Galisteo Creek geology, xviii, 471. 


| New South Wales, Cudgegong diamond 


fields, xviii, 79. 
Newton, A., extirpation of species, xii, 
473. 
Newton, H. A., intra-mercurial planet, xii, 
472. 
meteor of Dec. 21st, 1876, xiii, 166. 
astronomical notes, xiv, 74, xvii, 74. 
the origin of comets, xvi, 165. 
Holden’s Astronomical Bibliogra- 
phy, xix, 249. 
Uranometria Argentina, xix, 376. 
New York, Calciferous fossils, new, xviii, 
152. 
Catskill Mts., xii, 300, xviii, 239, 
xix, 429. 
clay-slates and grits of Poughkeep- 
sie, xvii, 57. 
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New York, glacial phenomena, Jefferson 
Co., xi, 495. 
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lithology of the Adirondacks, xiv, | 


240. 
Lower Helderberg of Port Jervis, 
xiii, 385. 
Maclurea magna in Barnegat lime- 
stone, xviii, 227. 
Museum, American, xi, 247. 
State, Reports, xiv, 494, xvi, 328, 
487. 
palzontology of, xiv, 493, xix, 489. 
Primordial fossils from, xi, 369. 
rock salt, discovery of at Wyoming, 
xvi, 144. 
Rondout fault, xviii, 293, 409. 
Serpentine limestone of, xii, 298. 
Taconic of, xvii, 57, 375, 389, xviii, 
227, 293, 409, xix, 50, 225, 451, xx, 
21, 194, 359, 450. 
Topographical Survey, xii, 162, xiii. 
244. 
Reports of, xviii, 79, xx, 80. 
trilobites, embryonic, xiii, 265. 
Wappinger Valley limestone, xvii, 
389, xix, 50, 451. 
Westchester County limestone, xx, 
21, 194, 359, 450. 
see also Long Island. 
Nichols, E. L., character of the rays emit- 
ted by glowing platinum, xviii, 446. 
optical method for measurement of 
high temperatures, xix, 42. 
Nichols, H. A. A., voleanic action in 
Dominica, xix, 426. 
Nicholson, H. A., Ancient Life-history of 
the Earth, xv, 315, xvi, 483. 
Tabulate Corals, xviii, 411. 
Paleontology, xix, 73. 
Silurian Fossils of the Girvan Dis- 
trict in Ayrshire, xix, 237. 
Nickel, cast, analyses of, Gard, xiv, 274. 
in pyrrhotites and mattes, Cheney 
and Richards, xiv, 178. 
iodates of, Clare, xiv, 280. 
magnet, examination of, xiv, 415. 
Nicotine, constitution of, xv, 211. 
Niemann, relation of cystin to sulphates 
in urine, xiv, 151. 
Niemoller, new current interrupter, xvii, 
407. 
Niles, W. H., glacial erosion of valleys, 
xvi, 366. 
Nilson, plato- ‘and diplato-nitrites, xiii, 
147. 
platoiodnitrites, xiv, 149. 
specific heat of beryllium (gluci- 
num), xv, 386, xvi, 384. 
ytterbia and scandium, xvii, 478. 
atomic weight of ytterbium, xx, 427. 
of scandium, xx, 428. 


Nipher, F. E., \jantern galvanometer, xi, 
111. 
probability of error in writing num- 
bers, xii, 79. 
binocular vision, xiii, 35. 
the electric light, xix, 141. 
magnetic determinations in Missouri 
in the summer of 1879, xix, 234. 
Nitrates, Schcenbein’s test for, Storer, 
xii, 176. 
Nitric acid, see Acid. 
Nitrification. xv, 310, xviii, 217. 
ferment theory of, Storer, xv, 444. 
Nitriles, conversion into amides, xv, 307. 
Nitrites, formation of, by bacteria, xi, 53. 
plato- and diplato-, xiii, 147. 
Nitro-compounds, analysis of, xv, 306. 
Nitrogen, absorption of, xii, 292. 
action of ozone on, xiii, 372. 
compounds, xiii, 58. 
direct combustion of, xv, 51. 
equivalence of, xiii, 301, 373. 
in nitrates, estimation of, Johnson, 
xiii, 260. 
in potable waters, xii. 
measuring tube, xii, 452. 
of vegetation, Gilbert, xiii, 20, 99, 
81. 
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preparation of, xv, 305. 
trichloride, xviii, 67. 
Nitroglycerin, nitrogen in, xv, 145. 
Nitsche, H., zoological diagrams, xiv, 
500. 
Nodot, interference fringes, xi, 57. 
Nordenskidld’s Arctic Expedition, xviii, 
78, xix, 165. 
Nordstedt, 0., botanical publ. of, xv, 225. 
North Carolina, earths of cerium group, 
xiv, 509. 
Geological Report, xi, 61. 
samarskite from, xi, 201, xiii, 234, 
xv, 220. 
uranium minerals in, xiv, 496, xviii, 
153. 
Norton, W. A., set of bars of wood, etc., 
after a transverse stress, xi, 284. 
contact resistance, xi, 442. 
Coggia’s comet, xv, 161. 
variability of the ultimate molecule, 
xvii, 183. 
force of effective molecular action, 
xvii, 346, 433. 
Norway, littoral fauna of, xvii, 258. 
Norwegian exploring expedition, xv, 78. 
Nouvelles Archives du Museum, xviii, 
317. 
Nova Scotia, annual rainfall, xii, 13. 
Institute of Nat. Sci., Proceedings 
of, xiii, 321. 
iron ores of Pictou, xx, 241. 
Numbers, errors in writing, xii, 79. 
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Nuttall Ornith. Club, Bulletin of, xii, 79, 
472, xiii, 166, xv, 158, xx, 432. 


Nyman, C. F., Conspectus Flore Euro- | 


xvii, 177. 
Nystrom, J. W., treatise on steam engin- 
eering, xv, 79. 


0 
Oak-red, xx, 144. 
Obermayer, viscosity of gases, xii, 140. 
OBITUARY— 
Andrews, E. B., xx, 255; Angelin, 
xii, 80; Angstrém, J., xix. 77; An- 
thony, J. G., xiv, 432; Argelander, 
F. W. A., xii, 113; Asten, E. v., xvi, 
410; Austin, C. F., xix, 423. 
Bartling, F. G., xi, 326; Becquerel, 
A. C., xv, 239; Belt, Thomas, xvi, 
410; Bennett, J. J., xiii, 237; Bibra, 
Baron von, xvi, 164; Bigelow, J., xvii, 
180, 263, xix, 77; Billings, E., xii, 80, 
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eral coal, xx, 150. 
Remsen, I., action of potassium on ethyl 
succinate, xi, 129. 
ozone on carbon monoxide, xi, 136. 
phosphorus oxychloride, xi. 365. 
Renard, A., structure and composition 
of whetstone, xviii, 412. 
Renault, B., on Botryopteris, xi, 238. 
Renevier, section of the Alps, xvi, 150. 


native gelatinous silicate, xviii, 72. | 


on the Swiss Alps, xx, 334. 
Reptiles, see ZooLOGY and GEOLOGY. 
Resins, distillation of, xv, 388. 
Retina, a property of, Food, xiii, 32. 

fluorescence of, xv, 55. 
Reversing layer, see Sun. 

Revue Mycologique, xvii, 412. 
Reynier, a new electric lamp, xvi, 386. 


Reynolds, J. E., “drag” of water upon | 


water, xx, 423. 


Rhodein, a new test for aniline, xiii, 219. | 


Riban, the sulphides of platinum, xv, 52. 


transformation of starch into dex- | 


trose in the cold, xvii, 404. 


xI-xx. 511 
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amount of discharge of Connecticut, 
and borings in valley, xvi, 407. 
Rivers, detritus of, xii, 462, xiii, 314, 
xviii, 496. 
see further under GEOLOGY. 
Rivista Botanica, 1878, xviii, 317. 
Robinson, J., Ferns in their Homes and 
ours, xvi, 156. 
Rock-crystal, proposed uses of, xiii, 216. 
Rocks, effect of moisture on facility of 
crushing, xvi, 15). 
see further under GEOLOGY. 
Rockwood, C. G., Jr., recent American 
earthquakes, xii, 25, xv, 21, xvii, 158, 
xix, 295. 
earthquake of Nov. 15, 1877, xv, 
238. 
Japanese earthquakes, xvi, 80. 
earthquake of Nov. 18, 1878, xvii, 
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notes on volcanoes, xviii, 159, 228, 
308, xix, 426. 
notes on earthquakes, xviii, 308, 
xix, 162, 334, 426, 496, xx, 159. 
tides of the Euripus, xix, 163. 
Vesuvius, xix, 334. 
Rocky Mts., notes on, Hooker, xiv, 505. 
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transit of Mercury, xv, 455. 
Rodwell, G. F., Vesuvius, xix, 334. 
Remer, F., remains of musk ox, xv, 398. 
Lethzea Geognostica, xix, 156. 
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thite, xvi, 364. 
Rogers, W. A., new diffraction ruling 
engine, xix, 54. 
| Rogers, W. B., gravel deposits, xi, 60. 
Rominger, C., Fossil Corals, xii, 461. 
| Réntgen, light and electricity, xx, 145. 
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Rice, W. N., animal of Millepora alcicor- Rood, Crookes’ radiometer, xii, 405. 


nis, xvi, 180. 
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Richardson, R., Ice Age, xii, 65. 
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ing metals, xvi, 320. 
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Ricketts, Notes on Assaying, xiii, 87, 
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xv, 316. 

Ridout, R. H., sensitive flames, xiii, 219. 
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The Cotton Worm, xix, 248. 

Rio de Janeiro, Archivos do Museu, xii, 

239. 


a property of the retina, xiii, 32. 
photometric comparison of light of 
different colors, xv, 81. 
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xvi, 59. 
reflexion of sound-waves, xix, 133. 
indigo in the spectrum, xix, 135. 
improvement in the Sprengel pump, 
=x, 57. 
effect of mixing white and colored 
light, xx, 81. 
Modern Chromatics, xviii, 143. 
Roos, Van H., crystallized glycerin, xii, 
293. 
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239. 
Roscoe, H. E., vapor density of chlorides, 
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Roscoe, H. E., Treatise on Chemistry, | 
xv, 407. 
Rosenbusch, H., microscopic physiogra- | 
phy of rocks, xv, 65. 
Rosenfeld, preparation of pure cuprous 
chloride, xviii, 67. 
Rossetti, flame-temperatures, 
xvi, 135. 
temperature of the sun, xix, 144. 
Rosolic acid, xi, 217. 
Rossi, M. 8. di, Bulletino del Vulcan- 
ismo Italiano, xviii, 159. 
Rostufinski, J., Botrydium granulatum, 
=v; 
Rothrock, J. T., Botany of Wheeler’s 
Survey, xviii, 154. 
Rouyaux, J. A., chronometers, xiv, 164, 
Roux, G., carpels of Erodium, xi, 158. 
Rowland, H. A., magnetic distribution, 
xt, 2%, 103. 
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convection, xii, 390, xv, 30. 
unit of electrical resistance, xv, 281, 
325, 430. | 
diamagnetic constants of bismuth 
and cale-spar, xviii, 360. 
mechanical equivalent of heat, xix, | 


Edison’s electric light, xix, 337. 
Royal Society, address of president, xv, | 
231. 
medals of, xv, 79. 
Rue, W. De la, spark with large batteries, 
xi, 322. 
aurora borealis, height of, xx, 63. 
Ruffner, E. H., Explorations in the De- | 
partment of the Missouri, xviii, 239. 
Rihimann, dimensions of molecules, xvii, 
407. 
Russell, I. C., Triassic trap sheets of New 
Jersey, xv, 277. 
solid hydrocarbon in the eruptive 
rocks of New Jersey, xvi, 112. 
Triassic of New Jersey and the 
Connecticut valley, xvii, 328. 
footprints in the Mesozoic rocks of 
New Jersey, xviii, 232. 
Rutherfurd, L. M., glass circle for meas- 
uring angles, xii, 112. 
Rutley, F., Study of Rocks, xvii, 333. 


Sabine, velocity of electricity, xiii, 60. 
Sachs, curarine, xv, 389. 


Saccardo, P. A., Diffusion of Colored 


liquids, xviii, 416. 
Sadebeck, A., Crystallography, xii, 152. 
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the urine of the dog, xvi, 66. 

Salt, solutions, viscosity of, xii, 149. 
see further under GEOLOGY. 

Salts, action of isomorphous, xviii, 65. 
constitution of acids and, xi, 218. 

Salzmann, euxanthon, xiv, 484. 

Sampson, W. T., spectrum of the corona, 

xvi, 343. 

Sand filter, note on, xvi, 482. 

Sands, B. F., Observations, not., xi, 331. 

Saporta, G. de, Plants of the World be- 

fore Man, xvii, 270. 
Pliocene Flora of Maximieux, xiii, 
476, 

Sargent, C. S., botanical notice, xvi, 75. 
forests of Central Nevada, xvii, 417. 
Tree-planting, xii, 73. 

Sars, G. O., use of autography, xiv, 277. 
on Brisinga, xi, 328. 

Arctic Cumacea, xi, 329. 
Satellites, diameters of, xix, 250. 
Saturn, observations on, Trowvelot, xi, 
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third satellite of, Holden, xvii, 49. 
satellites of, Mitchell, xvii, 430. 
time of rotation, Hall, xiv, 325. 


| Saussure, H. de, American Wasps, xii, 
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| Sawyer, E. F, observations of bright 


meteors, xvi, 348. 
failure of meteors from Biela’s 
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radiant points of meteors, xvii, 468. 
Scandium, xvii, 478, xviii, 141, 399. 
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| Scheberle, J. M., comet of April, 1880, 


xix, 494. 
Scharff, F., structure of calcite, xiii, 319. 
Scheibler, vanillin in beet sugar, xix, 484. 
Scheurer-Kestner, corrosion of platinum 
by sulphuric acid, xi, 216. 
Schiff, constitution of cyanamide, xiii, 
462. 
new urea reaction, xiv, 67. 
Schiller, polarization currents, xii, 296. 
Schlosing, separation of potassium from 
sodium, xiv, 418. 
Schmankewitsch, on Artemia, xi, 330. 
Schmidt, O., Sponges of the Gulf of 
Mexico, xviii, 417, xx, 460. 
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Schmitz, F., Green Algee of Mediterra- 
nean, Xvii, 413. 
the cell-nucleus of Thallophytes, 
xix, 75. 
Schneider, O., Natural History of the 
Caucasus, xviii, 72. 
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hydiate of barium dioxide, xx, 59. 
School of Mines Quarterly, xix, 167. 
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conversion of aurin into trimethyl- 
pararosaniline, xviii, 307. 
Schott, C. A., magnetic declination in 
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magnetic storm of May 14, 1878, 
xvii. 203. 
Schrauf, new minerals, xii, 151. 
Schreder, fluorescein-carbonie acid, xvi, | 
319. 
Schreiner, new organic base, xvi, 480. 
Schroder, law of solid volumes, xvi, 135. 
Schuler, hydroquinone, xiii. 57. 
Schulernd, chromates and dichromates, 
xvii, 403. 
Schultz, decomposition of turpentine, xiii, 
302. 
Schumann, C. E., Manual of Heating 
and Ventilation, xv, 160. 
Schunck, anthrarufin, xvi. 319. 
new acid isomeric with alizarin, xi, 
218. 
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acids, xii, 51. 
Schuster, M., tridymite, xvi, 154. 
optical properties of plagioclase, 
xix, 157. 
Schiitzenberger, P., Fermentation, xii. 55. 
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phates, xv, 131. 
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News, xvii, 83. 
Record, xx, 160. 
Sclater, P. L., zoological distribution, 
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Scott, W. B., Princeton Scientific Expe- 
dition, xvi, 482. 
Scudder, S. H., mimicry in butterflies, 
xii, 311. 
sexual dimorphism in butterflies, 
xiv, 244. 
Carboniferous articulates of Illinois, 
xv, 321. 
early types of insects, xvii, 72. 
Fossil Butterflies, xi, 74. 
Carboniferous Articulates, xi, 494. 
Insects in Amer. Tertiaries, xiv, 322. 
Tertiary Insects of Quesnel, xiv, 
322. 
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Seudder, S. H., Catalogue of Scientific 
Serials, xvi, 82, xviii, 417. 
Paleozoic Cockroaches, xix, 159. 
Tertiary Insects, xix, 159. 
Sea-breezes, height of, Sherman, xix, 
300. 
see also, Ocean. 
Secchi, proper motion of stars, xi, 490. 
Seeley, H. M., Vermont Agricultural 
Report, xiv, 78. 
Seelheim, volatility of platinum in chlo- 
rine, xix, 65. 


| Seismograph, new, xx, 159. 


Seleniocyanates, Clarke, xvi, 199. 
Selenium, atomic weight of, xii, 451, xiii, 
462. 
photo-electric properties of, xv, 215. 
Selwyn, Huronian of Canada, xii, 461. 
Canada Geological Reports, xii, 218, 
xiv, 70, xvi, 148, xviii, 481. 
C., Anatomical publications, 
Wiirtzburg, xiv, 324. 

Serrin, new electro-magnet, xii, 57. 
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a transverse stress, Norton, xi, 284. 
Seubert, atomic wt. of iridium, xvii, 64. 
Sewell, H.. mineral caves of Huallanca, 

Peru, xv, 317. 
Seyms, G. H., franklinite and spinel 
group, xii, 210. 

Shaler, N. S., Memoirs of the Geological 
Survey of Kentucky, xiii, 226. 
Shelibach, dust figures produced 

sound waves, xviii, 68. 

Shepard, C. U., hermannolite, xi, 140. 
meteorite of Waconda, xi, 473. 
new minerals, xii, 231. 
meteoric stone of Rochester, In- 

diana, xiii, 207. 
pyrophosphorite, xv, 49. 
Kstherville meteorite, xviii, 186. 
Ivanpah meteoric iron, xix, 381. 
mineralogical notices, xx, 54. 
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xiv, 167. 
Sherman, O. T., height of land and sea 
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Shetland Isles, glaciation in, xiii, 155, 
xx, 72 
xx, 72. 


Shipley, floating magnets, xx, 285. 
Shoal in the Atlantic, xiii, 326. 
Shooting Stars, see Meteors. 

Siberia, steppes of, xv, 65. 

Siemens, velocity of electricity, xii, 295. 
analysis of mixed liquids, xii, 139. 
photo-electrie properties of 

lenium, xv, 215, 

Sierra Nevada, Auriferous Gravels of, 
Whitney, xviii, 145, 233, xx, 460; 
Le Conte, xix, 176; Lesquereux, on fos- 
sil plants of, xv, 396. 
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Sigsbee, C. D., deep-sea sounding and | 
dredging, xx, 252. 
Silica, gelatinous, xvii, 246. 
of plants, Wilson, xi, 373. 
Silliman, B., alcoholic strength of Aus- | 
tralian wines, xiii, 87. 
scheelite containing gold, xiii, 451. 
Joseph Henry, xv, 462. 
jarosite with gold, xviii, 73. 
chemical notices, xviii, 69, 226. 
Silver salts, sensitiveness of, Lea, xi, 
459, xiii, 369, xiv, 96, xv, 189. 
Simpson, J. H., Explorations in Utah, 
xii, 221. | 
Siphon-recorder, xiii, 152. 
Sirius, companion of, Hall, xix, 457. 
Skatol, xviii, 480. 

Skinner, A. N., Borelly’s comet, xiii, 323. 
list of minor planets, xviii, 488. 
Sloane, T. O’ C., bituminous coal, xiv, 286. 
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477. 
Smith, E. A., Alabama Geological Re- 
ports, xi, 410, xiii, 230, xix, 326. 
Smith, E. F., derivatives of benzol, xiii, | 
375. 
decomposition of chromic iron, xv, 


electrolytic estimation of cadmium, | 
xvii, 60. | 
Smith, J., Historia Filicum, xv, 222. | 
Smith, J. L., on troilite, xi, 68. 
carbon in meteorites, xi, 388, 433. 
bolide of Jan. 31st, 1876, xi, 4538. 
compensating pendulum, xii, 106. 
aragonite and new mineral with | 
meteoric iron, xii, 107. | 
new meteoric stone, xii, 207. } 
examination of Waconda meteorite | 
and meteoric irons, xiii, 211. | 
new localities of columbic acid | 
minerals, new columbates, xiii, 234. 
recent fall of meteoric stones, xiii, | 
243, xiv, 219. 
on American minerals, xiii, 359. 
tantalite from Alabama, xiv, 323 
xv, 203. 
earths in North Carolina samars- 
kite, xiv, 509. 
on daubréelite, xvi, 270. 
@ supposed new element mosan- | 
drum, xvi, 384, xvii, 62. 
native iron of Greenland, xviii, 72. | 
Daubrée’s Experimental Geology, | 
xix, 386. 
Emmet Co. meteorite, xix, 459, 495. | 
peckhamite, xx. 136. 
Smith, S. I, zoological notices, xi, 329, 
xvi, 328, xix, 332, 423, xx, 433. 
Smith, W., condensed hydrocarbons, xi, 
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Smith. W., benzene in rosin oil, xii, 386. 
reaction between insoluble carbo- 
nates and soluble oxalates, xiv, 482. 
Smithsonian Inst., secretary of, xv, 486 
Reports, xiii, 168, xiv, 432, xvi, 
490. 
Smock, J. C., limit of New Jersey drift, 
xv, 217. 


| Smyth, G. A., copulated compounds of 


sulphur, xiii, 305. 


| Snow, aqueous vapor in relation to per- 


petual, Croll, xx, 103. 
Soil, absorption of bases by, Armsby, 
xiv, 25. 
soluble matter of, retained by veg- 
etation, xix, 328. 
Solar, see Sun and Eclipse. 
Solid volumes, law of, xvi, 135. 


| Solids, expansion of, xv, 472. 


Sondhauss, liquid films, xii, 56. 
Sonnenschein, Gelsemium sempervirens, 
xiii, 58. 
Soret, J. L., spectroscope with a fluores- 
cent eye-piece, xiv, 415. 
elements announced by Cléve, xviii, 
401. 

Sound, researches in, Jaylor, xi, 30, 94. 
velocity in wood, Ihiseng, xvii, 125. 
velocity of loud, Jacques, xvii, 116. 
vibrations, photographs of articu- 

late, xvi, 54. 
waves, figures produced by, xviii, 68. 
on mercury, xi, 56. 
presentation of, Curmichael, xix, 
312. 
reflexion of. Rood, xix, 133. 
Tyndall on, xii, 459. 
Mayer on, xvi, 392. 
Lessons on, Stone, xviii, 406. 
in Relation to Music, Blaserna, xiii, 
168. 
see further, 
Photophone. 
Sounding of two notes, simultaneous, 
xii, 141. 
South America, former extent, xviii, 230. 
South Carolina, Cretaceous of, xvi, 69. 
Tertiary of, xvi, 69. 
phosphate bed fossils, xii, 222. 
South Kensington, exhibition of appara- 
tus, xi, 160. 
M. S., 
monoxide, xi, 136. 
Southworth, R. J., solutions of hydrated 
salts, xvii, 399. 
Spang, Lightning Protection, xiv, 


Acoustics, Telephone, 


ozone and carbon 


| Specific gravity balance, Parish’s, xi, 246. 


determinations, Clarke, xiv, 281, 
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of a decomposable body, xiv, 64. 
Spectra, heliotrope, xix, 409. 
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Spectra of mixed gases, xvii, 250. l 

of Venus, and a Lyrae, photographs | 
of, Draper, xiii, 95. 

photographic of stars, xiii, 95; 
Huggins, xiii, 324, xix, 317, 373; Dra- 
per, xviii, 419. 

photographs of, xix, 406. 

distribution of intensity of light in, 
xviii, 30. 

indigo in, Rood, xix, 135. 

of Brorsen’s comet, xvii, 373, 496. 

of light of blue grotto at Capri, xi,56. 

of the electric spark, xv, 148. 

observation, new method of, Lang- 

ley, xiv, 140; Lockyer, xix, 303. 

solar, see Sun. 

ultra red, xiii, 379. 

of ytterbium, xviii, 216. 
Spectrum analysis, history of, xvi, 392. 
Spectrometer, new form of, Draper,xviii, | 

30. 

Spectroscope with fluorescent eye-piece, 

xiv, 415. 

Spice, R., tuning forks in unison, xi, 372. 

sympathetic resonance of tuning 

forks, xii, 411. 

Speir, F., Jr., lower jaw of Loxolopho- 
don, xvii, 304. 

Princeton Sci. Expedition, xvi, 482. 
Spitzbergen. geology of, xii, 65. 
Spontaneous generation, Tyndall, xi, 305, 

xiii, 477, 480, xv, 235. 
Spottiswoode, W., electro-magnetic rota- 
tions, xii, 58. 

large induction coil, xiii, 221. 

Sprague, I., Wild flowers of America, 
xiii, 84, xiv, 497. 

Sprengel pump, improvement in, Rood, 
xx, 57. 

Spring, non-existence of pentathionic 
acid, xviii, 479. 

Springer, F., Belemnocrinus, xiii, 253. 

Revision of the Palzeocrinoidea, xix, | 
328. 
Stahl, E., reproduction of lichens, xiv, 
72, xv, 155. 
the influence of light on the mo- 
tions of Desmids, xviii, 238. 

Star catalogue, Stone’s, noticed, xi, 75. | 
cluster 7 Persei, Vogel, xv, 404. 
new, in Cygnus, xiii, 395, xv, 76. | 
Sirius, companion of, xix, 457. 

Stars, double, xiv, 163, 246; Burnham, | 

xii, 204, xiv, 31. xvii, 283. 
catal. of, xii, 204. xvii, 284, 495. 
components of, Holden, xix, 467. | 
orbits of, Beebe, xvii, 494. 
photographic spectra of, xiii, 95, 
324, xviii, 419, xix, 317, 373. 
proper motion of, xi, 490. 
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Stars, Uranometria Argentina of B. A. 
Gould, xix, 376. 
Starch, constitution of, xvi, 317. 
trausformation into dextrose, xvii, 


Steam, action of, on ignited charcoal, xvi, 
316. 

Steel, changes in, Kimball, xii, 110. 
rails, Dudley, xvii, 342. 

Stefani, serpentine of Apuan Alps, xi, 

492. 
Stein, rock-crystal, balance-beams, ther- 
mometers, etc., xiii, 216. 
Steinhauser, binaural audition, xvii, 322. 
Stevenson, J. J., on Peale’s notes on age 
ot the Rocky Mountains, xiii, 297. 
surface geology of Pennsylvania, 
xv, 245. 
Upper Devonian rocks of Pennsyl- 
vania, xv, 423. 
Fox Hills group of Colorado, xvii, 
369. 
Laramie group of Southern Colo- 
rado, xviii, 129. 
geology of Galisteo Creek, New 
Mexico, xviii, 471. 
Report on Geology of Colorado, xi, 
412. 
Pennsylvania Geological Reports, 
xiii, 75, xv, 314, xvi, 332. 

Stewart, terrestrial magnetism, xx, 240. 

Stibine, or hydrogen antimonide, xii, 213. 

Stillman, J. M., bernardinite, xviii, 57, 

xx, 93. 
Stockwell, J.N., inequalities of the moon’s 
motion, xviii, 387, xix, 1. 
lunar theory, xx, 95. 

Stodder, C., infusorial stratum, xi, 493. 

Stone, E. J., Star Catalogue, not., xi, 75. 

Stone, W. H., Lessons on Sound, xviij, 

406. 
Stoney, G. J., Crooke’s radiometer, xi, 
404. 
a “vacuum,” xiv, 311, 

Storer, F. H., analyses of hay, xi, 247. 

Schoenbein’s test for nitrates, xii, 
176. 
, phosphates and potash in rocks, xiii, 

34. 

ferment theory of nitrification, xv, 
444, 

Storms of the Atlantic, xi, 12, xvii, 1. 
origin and development of, xv, 1. 
paths of, xi, 7, xii, 13, xvi, 1, xviii, 

7, xix, 15. 
stationary, xi, 17, xii, 12. 
Strasburgher, K., Acetabularia Mediter- 
ranea, xv, 155. 
polyembryony, true and false, xvii, 
334. 
Strasburgher, E., on Cells, xviii, 416, 
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Streets, T. H., Natural History of Ha-| Sweden, Brachiopods of Paradoxides 


waiian Islands, xiv, 426. beds, xii, 227. 
Streng, crystalline system of pyrostilp- | Sweet potato, composition of, xiii, 197. 
nite, xvii, 334. | Swift, L., intra-mercurial planets, xvi, 
Stress, set of bars after a transverse,| 313. 
Norton, xi, 284. observatory under, xx, 433. 
Structure-formulas of. aromatic com-| Swiss Paleontological Society, xi, 498. 
pounds, xvii, 405. | Sylvan in pine wood tar, xx, 59. 
Structure of precious opal, xiii, 326. | Szabo, J., species of feldspar, xiv, 241. 


Struve, equivalence of nitrogen, xiii, 301. 
Stump, J., The Meteorologist, xvii, 342. 
Stur, D., Lower Carboniferous plants of | 
Moravia, xv, 398. T 
Sturtevant,:-E. L., Indian Corn, xix, 331. |} Tacchini. Transit of Venus, xi, 501. 
Sulphides and sulpho-carbonates, xiv, | Taconic, see GEOLOGY. 
418. | Zainter, S., production of sound by 
Sulphonapthalide, xii, 51. light. xx, 314. 
Sulphur and oxygen compound, xi, 319. | Tait, P. G., Lectures on recent advances 


copulated compounds of, xiii, 305. in physical science, xiii, 222. 
in coal, xix, 229. | Tar-creosote, constituents of, xiii, 302. 
new oxide of, xv. 209. | Tasimeter, use of, Edison, xvii, 52. 


substitution of for oxygen, xvi, 63. | Tasmania, Tertiary corals of, xii, 226. 
Sun, age of, Croll, xv, 226; Kirkwood,| Taylor, N., Cudgegong diamond-field, 


xv, 291. | _ New South Wales, xviii, 79. 
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in gum benzoin, xvi, 383. 
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